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This volume is based on agricultural research and farm practice. The obser- 
vations and experience of skilled farmers subjected to systematic tests in 
scientific investigations in experiment stations, state and federal departments 
of agriculture, agricultural colleges and special research foundations, have 
solidly established an enormous mass of reliable information on all vital prob- 
lems which the farmer has to meet. The gist of this fund of knowledge is here 
presented in readable form with such conclusions as seem warranted by the 
author's studies and travels during the past 45 years in all important agricul- 
tural regions of the United States and foreign countries. 

The results of the innumerable experiments in agricultural problems as 
reported by investigators are often at variance or even flatly contradictory. 
This fact has been constantly borne in mind in preparing the present volume, 
and need cause no concern to the thinking farmer. Farmers do not all agree 
on the exact details of pig rations, nor on how often to cultivate corn, nor on 
the choice of corn cobs or hickory saw dust for smoking hams. Experiments 
show that there may be several ways of arriving at the same results. The con- 
ditions of no two experiments can be made exactly alike. The intelligent 
farmer will, therefore, quickly discern in studying the reported conclusions 
from any test what suggestions may be profitably adopted for incorporation 
into his own farm practice. 

In 1904 the author, with the cooperation of C. B. Smith, summarized the 
results of agricultural experiments with crops and live stock up to that date, 
and again in 1908 with reference to live stock. In the intervening years farm 
science and farm practices have been fundamentally improved and in many 
fields revolutionized by the constant stream of new discoveries. The impor- 
tance of vitamins and minerals in rations, and methods of sanitation has come 
to the fore. The modern technique of commercial poultry raising is of very 
recent years. New methods of combating insects and fungous diseases of 
crops, and of controlling diseases of live stock are in use. The revive impor- 
tance of breeds of live stock and varieties of cultivated plants is constantly 
changing. Centers of production are shifting from one part of the country to 
another. The general picture remains much the same but the details are for- 
ever fluctuating. These facts have been considered in presenting the material 
herein as a fresh statement of agricultural science. 

An effort has been made to adjust the length of treatment of each subject in 
some degree to its relative importance in the field of agriculture as a whole, 
even when the crop is chiefly grown in Texas, California, Michigan or New 
York. To a specialist in cranberries that subject may seem to outweigh apples 
or oranges. But in Yakima or Los Angeles such an idea is anathema. 

So many original sources have been drawn upon that a formal listing of all 
authorities would be quite beyond the limits of this prefatory statement. 
Credit has been given frequently for specific information throughout the text 
of the book. For illustrations acknowledgment is made to the Extension Serv- 
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ice, Bureau of Animal Industry and Bureau of Entomology of the U. S. De- 
partment of Agriculture, and to Everybody’s Poultry Magazine. It is a special 
pleasure to testify to the courtesy and helpful suggestions of Mr. George E. 
Eiermann, President of the Orange Judd Publishing Company, during the 
course of the preparation of this volume. It has been a joint undertaking with 
Mabel Owens Wilcox who has typed the manuscript, read proof and helped in 
indexing. 

E. V. Wilcox. 
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AGRICULTURE 

Farming may be a profession, a trade, 
a mode of life, a practical application of 
scientific discoveries, a hobby, a part-time 
diversion or a mere dilettante and hap- 
hazard adventure, depending upon the 
attitude of the person who owns or tills 
the soil. We commonly understand by 
the term farmer, however, an individual 
who seriously and intelligently devotes his 
thought and effort to the problem of de- 
riving a living and a share in the joys of 
life from the cultivation of a tract of land. 
To secure a maximum return in farm 
products and human satisfaction he will 
find use for all the wisdom and practical 


knowledge which may be culled from the 
whole gamut of man's achievements from 
the beginning of time to the present day. 
Nothing useful that he may have learned 
will come amiss on the farm. A bit of 
botany, animal anatomy, bacteriology, soil 
physics, physiology of plants, weather, sur- 
veying, blacksmithing, rope making, car- 
pentry, care of sick animals, sanitation, 
nutritive value of feeds, crop rotation, 
farm planning, methods of marketing — all 
these and many other skills will come in 
handy. 

Progress in fanning and improvement 
in farm methods follow experience and 
day by day study of the problems as they 
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CAPPED COCKS OF ALFALFA HAY 


arise. _ Fortunately there are many direc- the little things which the crop or live 
tions m which the farmer may look for stock needs and at just the right time, 
outside help. Farm journals, particularly Using the present volume as a spring- 
those oi otate or regional coverage, carry board it is hoped the reader may proceed 
many helpful suggestions, in their col- by personal experience and detailed en- 
umns. Ihe State Experiment Stations quiries along the way to still greater sue- 
and the U.S. Department of Agriculture cess and to a still deeper joy from the 
prepare bulletins on a great variety of profession of farming, the oldest and, de- 
iarm topics. Perhaps the best guide when spite all quibbles to the contrary, the 
in doubt about the precise details of the nearest altogether satisfying profession to 
best, methods of procedure is to cultivate which man has turned. The only ra- 
the acquaintance of the most successful dispensable requirement is a genuine love 
neighbors within easy reach. Success in of outdoors, nature, plants and animals, 
farming depends upon knowing how to do The rest can be learned. 


FIELD CROPS 


ALFALFA or LUCERN ( Medicago 
sativa) 

Alfalfa is the most important legume 
used for hay and forage in the United 
States. Introduced into California in 
1850 it has gradually spread over the 
country until it has found a foothold in 
every State, the national total of the crop 
being 12,000,000 acres. Its popularity is 
increasing particularly in Iowa, Missouri, 
Minnesota and other east-central States. 
Alfalfa perhaps thrives best in arid or 
semi-arid regions under irrigation, but re- 
cent experience indicates that its further 


spread is limited only by climate and soil 
conditions. Failure to secure a satisfac- 
tory stand of the crop in eastern and 
southern States is usually due to neglect 
of observing the requirements. Alfalfa 
thrives best in good sandy loam soils with 
easily permeable subsoils. It is a notori- 
ously drouth-resistant crop. The tap root 
goes down in search of water and soluble 
plant food to great depths, even thirty 
feet or more where possible, as in lake-bed 
soils of the Western States. Where an 
impenetrable hard pan or water-table is 
found within 3 feet or less of the surface 


FIELD CROPS — ALFALFA 
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the tip of the tap root decays and the 
plant languishes. Alfalfa is a crop which 
is never happy with wet feet. It requires 
an abundance of moisture but the soil 
must be well drained. The roots can not 
stand in water. Experiments in the West- 
ern States under irrigation have shown 
that alfalfa absorbs 750 tons of water by 
the roots to be transpired through the 
leaves for the production of each ton of 
cured hay. 


frail, tender and easily smothered out by 
rank and rapidly growing weeds. Inade- 
quate preparation of seed bed has been 
responsible for many failures with this 
crop. The ground should be prepared 
well in advance of planting. In the north- 
ern and eastern States alfalfa may best be 
sown in the spring as soon as danger from 
heavy frost is past. In Mississippi and 
other southern States good stands have 
followed seeding from September 15 to 


ALFALFA IN OREGON 


Calcareous soils are well adapted to al- 
falfa but nearly any good porous soil may 
serve. In cold heavy clays and wet lands 
it may g : ve less profitable returns than 
clover, and may live only one year in such 
locations. Deep plowing and thorough 
preparation of the soil before planting is 
important. The land should be freed of 
weeds as completely as possible. The 
plant spends the first year largely in get- 
ting solidly established, and full crops 
should not normally be expected till the 
second or third year. But when once 
established paying crops may be expected 
for years. Many western alfalfa fields 
have been cropped Continuously for 30 
years or more and are still going strong. 

It will be a disappointment and sheer 
waste of time to attempt to grow alfalfa 
on weedy ground. The young plant is 


October 15, while spring plantings have 
yielded poor results. Alfalfa should be 
sown alone and not with wheat or oats 
as is the customary practice with clover. 
The quantity of seed per acre varies from 
10 to 25 pounds depending upon the 
method of sowing. The heavier seeding 
will be needed if sown broadcast. If 
drilled, 15 to 20 pounds should be enough. 
After drilling the ground may be lightly 
harrowed across the drill vows. A thick 
sowing is better if the aim is to secure an 
excellent quality of hay than if the crop 
is grown for seed. 

If rapid growth takes place a light crop 
of hay may be cut the first season. At all 
events the fields should be mowed high 
once or twice to keep down weeds and 
prevent them from seeding. First year 
alfalfa should not be cut in northern 
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FIELD CROPS — ALFALFA 


btates too late in the fall. If allowed to 
form five or six leaves before freezing 
weather sets in, the crop will withstand 
the rigors of winter much better. 

In the South alfalfa succeeds best if 
grown after some hoed crop as a method 
of checking weeds. Soybeans for hay may 
be used for this purpose to precede alfalfa 
on rich soils, or the soybeans may be 
plowed under on less fertile land as a 
preparation of the seed bed. Broadcast- 


required for the growth of the plant till 
the tap root reaches a depth of two feet. 
From then on the crop is fairly well forti- 
fied at least against ordinary dry spells. 
F or while the tap root may go down to 
great depths in search of water, more 
than 65 per cent of the fibrous roots are 
distributed in the upper two feet where 
the chief absorption of water and soil 
nutrients occur. 

The water requirements of alfalfa are 


HARVESTING ALFALFA IN NEW YORK 


ing is not advisable because of the preva- 
lence of crab grass, foxtail and other 
weeds.. Good results have been obtained 
by drilling in . rows 16 inches or more 
apart and keeping the rows cultivated the 
first season. Recent tests in Mississippi 
indicate that the alfalfa drill is quite satis- 
factory, the only necessary precaution be- 
ing not to cover the seed too deeply. 
When a wheelbarrow seeder was used it 
was found advisable to sow half the seed 
one way of the field and the rest across 
the first drilling. 

In the Rocky Mountain States, up to 
elevations of 7000 feet as in the San Luis 
Valley, alfalfa seed may be sown as soon 
as settled spring weather arrives. It is 
essential, however, that the upper two 
feet of soil be moist enough from irriga- 
tion or recent rainfall to furnish the water 


higher than for most crops. This is due 
to the rapidity of its growth, the number 
of its cuttings, the length of its growing 
season and the tonnage of the total crop. 
Alfalfa is commonly cut 2 or 3 times an- 
nually in the east and 6 to 8 times in Cali- 
fornia. The yield of cured hay per acre 
ranges from 3 to 8 tons. Temperature 
and. rainfall of course affect the amount 
of irrigation water required. Thus in 
Bozeman, Montana, 3.7 feet of water was 
applied for a yield of 4 to 7 tons of hay. 
At Scottsbluff, Nebraska, 26 inches of 
water produced 5 tons of hay per acre. 
Corresponding amounts were found de- 
sirable in other irrigated regions. Obvi- 
ously natural rainfall must be depended 
upon where irrigation is impossible. 

Harvesting. The crop is cut for hay 
just as the first flowers are co min g into 





MODERN FARMERS’ CYCLOPEDIA OF AGRICULTURE 


bloom. At that time it is tenderest, shows 
the highest ratio of leaf to stem, and con- 
tains the greatest amount of digestible 
nutriment. Cut in the bud stage, or when 
about one-fifth of the flowers are in 
bloom, the leaves constitute over 60 per 
cent of the total weight of the plant. The 
amount of protein is higher than at other 
stages of growth and the portability is at 
the maximum. As the crop matures be- 
yond that point the steins become woodier 


green color will be lost, leaving a brown 
smelly product instead of the crisp, green 
aromatic U.S. No. 1 alfalfa hay. The 
difference in market value may be $7.00 
a ton or more with almost no demand at 
all for the low grades of hay. Injury 
from rain or heating or improper curing 
greatly flowers its value as a dairy feed 
which is the chief market for standard 
alfalfa hay, while even the mule may balk 
at eating moldy alfalfa. 


and less edible and the leaves may yellow 
or fall off so that at full bloom the leaves 
make up only 50 per cent of the weight, 
and at seed stage only 33 per cent. Mean- 
while the protein declines from 38 per 
cent to 10 per cent. In the eastern and 
middle States the crop may be cut in the 
forenoon, spread with a tedder, then 
raked into windrows, as with clover, and 
after a little further drying, be removed 
to the stack or barn. In any case the less 
it is handled the better, as the leaves 
easily rattle off if too dry. If, however, it 
is put up too moist, it will heat, mildew 
and lose much of its feeding value. The 
proper handling of alfalfa hay, like thou- 
sands of other farm practices, must be 
learned by experience. It cannot be set 
down in a formula. Rain is perhaps the 
worst risk. If weather forecasts are avail- 
able it is foolhardy to cut alfalfa with the 
prospect of rain falling upon it. The 


Seed Production. In Colorado the 
first crop is considered best for seed pro- 
duction, while in the eastern States the 
second crop is more desirable because 
better filled. For seed the crop is cut 
when the pods are dark brown. No rain 
should be allowed to fall on it. From 5 to 
10 bushels per acre is an average seed 
yield. Many western growers cut the 
seed crop with a binder. For the produc- 
tion of seed alfalfa blooms must be cross 
pollinated. The honey bee is the most 
important insect for that function. It 
pays to keep bees near the fields. The 
yield of seed is thereby at least doubled. 
Incidentally alfalfa flowers furnish an 
abundance of excellently flavored honey. 

Feeding Value. Alfalfa stands high 
in the list of feed stuffs. It is rich in pro- 
tein which is converted by animals into 
blood, muscle and bone, and when fed 
with corn, oats, corn fodder, roots and 


FIELD CROPS — BARLEY 


other materials rich in fat and starch spots contain black centers. The disease 
forms one of the best rations for all kinds spreads by spores floating in the air. Fre- 
of farm stock. Pork cannot be made quent cutting of the crop sometimes pre- 
cheaper than by allowing hogs the run of vents the distribution of leaf spot. New 
alfalfa pasture. And for growing cattle, fields of alfalfa should be planted as far 
horses and sheep there is no forage better as possible from infested fields. The dis- 
than alfalfa hay. In the east the crop ease survives the winter and may remain 
may not stand heavy pasturing and some in the same field for many years. The 
care must be exercised in its use. Cattle fields may be burned over each fall in 
and sheep not accustomed to grazing on order to destroy diseased leaves, 
young alfalfa are liable to bloat especially Several species of cutworms feed on 
if it is wet with dew. But hogs and alfalfa and at times occur in such num- 
horses are not subject to that trouble. bers as to cause serious loss. They may 

Like most legumes alfalfa is a valuable be dealt with . as recommended under 

soil builder. It enjoys the power of gath- Onions. Alfalfa is also attacked at times 
ering nitrogen from the air and storing in by the Army Worm, Locusts and Leaf 
root nodules. Its deep tap roots bring Hoppers. 

fertilizing elements from the subsoil and Dodder {Cuscuta epithymum and C. 
place them near the surface within the trifolii ) are parasitic plants which fre- 
reach of other crops. When plowed under quently infest alfalfa fields, particularly 
the stems, roots and leaves add more in the west. The stems of these plants 
humus and nitrogen to the soil and leave are leafless yellow-like threads, which 
it in a more friable condition for the vig- twine around the alfalfa stem and rob it 
orous growth of other farm crops.. of its juices by means of sucking roots. 

The varieties of alfalfa are legion and The dodder spreads very rapidly, form- 
thousands of tests have been made in all ing tangled masses, and soon completely 
the States to determine which are the chokes out the alfalfa. Small infested 
most prolific and to learn which varieties areas should be mowed before the dodder 

are especially resistant to drouth, winter blossoms, covered with straw and burned 

killing, alkali, diseases and other particu- where it lies. Where whole fields are af- 

lar conditions. The beginner, before ven- fected, they should be plowed and planted 

turing upon alfalfa production, may best to some cultivated crop for a year or so. 
inquire about the most recent experience As the plant is an annual, it will die out 

with varieties by consulting a neighbor or in one year if not allowed to go to seed, 

applying to his State Agricultural Experi- The usual method of introduction of this 
ment Station. . . pest through alfalfa seed can be pre- 

Enemies: Root Rot ( Ozonium auri- vented by thorough screening, since dod- 
comum ) attacks a great variety of plants, der seed is only about one-half as large 
including alfalfa, cotton, apple, peach, as alfalfa seed and can be screened out. 
apricot and other trees. It attacks alfalfa In no case should alfalfa seed from an 
near the surface of the ground and ex- infested field be planted, 
tends downward, ultimately killing the 
plants. The decaying roots are sur- BARLEY 

rounded by a mesh of brown strands. Barley is one of the most widely dis- 
The mature stage of the fungus is not tributed cereals, and has been cultivated 
known. The disease spreads in all direc- since remote antiquity. In Egypt and 
tions through the soil and it is there- Palestine it was the common feed for 
fore recommended that a trench be dug cattle and horses, and there was the mira- 
around the center of infection. Some cle of “five barley loaves and two small 
writers urge, the application of salt or fishes.” The early Greeks and Egyptians 
kerosene to infested soil in order to kill used barley for making bread and beer, 
the fungus. Rotation of crops is the most The grain is grown in the U.S. for stock 
successful remedy, and grasses should be feed and malting, about 75 per cent for 
used as the alternating crop, since they stock feed and 25 per cent for malting, 
are not attacked by the fungus. . . A premium is paid for good malting bar- 

Leaf Spot (Pseudopeziza m,edicaginis) ley but the market is so easily oversup- 
is the most, destructive disease of alfalfa, plied that the trend is toward production 
and occurs in almost every locality where for feed. The acreage is increasing for 
alfalfa is cultivated. The plants are usu- that purpose. Forty years ago the main 
ally attacked after the first year's growth, use for barley was for malt. More than 
Irregular brown spots appear on the up- half of the crop of 12 million acres is 
per surface of the leaves, and later the grown in the North Central States with 
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Minnesota leading. California takes sec- 
ond place. 

The quality requirements for malting 
barley are so strict as to make success 
with it a specialty. Definite U.S. stand- 
ards have been established. Certain va- 
rieties must be used such as Manchuria, 
Odessa and Velvet. No variety, however, 
will produce malting barley in unsuitable 
localities. Most of it is grown along the 
Upper Mississippi, but small areas here 


California. But irrigation is a tricky mat- 
ter. . There is no general formula for it. 
Its right use varies from season to season. 
Barley kernels increase in size till fully 
ripe. t Withholding of water for too long 
a period before harvesting may result in 
shriveled grain, while too much water at 
that time may result in lodging and a soft 
kernel. 

The production of feed barley is sub- 
ject to far fewer hazards. “It may or 


BARLEY FIELD IN OREGON 


and there are known from New York to 
the far west. As pointedly presented by 
the Department of Agriculture, barley for 
malting must be sound, clean and of high 
germination. Seeding should be earlier 
than for feed barley. The land should 
not be too fertile since the straw may be 
too tall and weak and thus cause lodging. 
Fully ripened grain is of supreme im- 
portance. Unless the grain is flinty hard 
and fully ripe the proteins cause a cloudi- 
ness and other troubles in beer making. 
Frequent rains injure the color for malt- 
ing. Broken kernels due to careless 
threshing lower the value. Excellent 
malting barley has been grown under ir- 
rigation in the mountain States and in 


may not be of the varieties or qualities 
desired by maltsters. It may be grown 
solely for feed or may be the result of 
an unsuccessful attempt to grow barley 
acceptable to maltsters. Barley grown 
for feed need not be of inferior grain.” 

Barley is raised under a wide range of 
weather conditions on many types of soil. 
In Texas it is not adapted to sandy soils 
nor to areas of excessive rainfall. It is 
usually seeded in the fall since it does not 
thrive in hot weather. The two chief 
barley sections of Texas are the central 
part of the State and the Panhandle, the 
average yield per acre being about 17 
bushels. Wintex and Texan are 2 su- 
perior varieties originated in the State. 
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Practically all the barley grown in Texas 
is used as feed for stock. It has proved 
also to be an excellent crop for winter 
cover to hold the soil in periods of heavy 
rains. The crop may be used for hay or 
green manuring. 

The required cultural practices for bar- 
ley are practically the same as for other 
small grains. In Texas the crop may fol- 
low corn or cotton in a rotation, but if it 
follows other small grains volunteer plants 
from the previous crop may cause a bad 
mixture of seed. 


pounds per acre than any other small 
grain. It fits in well with the system of 
agriculture in the areas adapted to the 
crop. It may be fed to all kinds of live- 
stock, and is constantly increasing in 
popularity with dairy farmers. It is 
almost equal to corn as a feed. It pro- 
duces firm pork. The value of barley for 
feeding depends largely on its weight per 
bushel. Barley weighing 48 pounds per 
bushel has almost the same value as corn. 
The barley kernel is too hard to use for 
feeding without some preparation. Grind- 


BINDING BAELEY IN NEVADA 


In western Texas land to be sown to 
barley in the spring should be left rough 
through the winter to prevent undue 
.wind erosion. The usual practice in cen- 
tral Texas is to seed 6 to 8 pecks per acre 
in plantings between September 15 and 
November 15. Later plantings may w T ell 
be delayed till January 15, except in west 
Texas where seeding may be done be- 
tween February 15 and March 15. 

Barley is harvested almost exclusively 
with combines in west Texas, and with 
binders or the power take-off type of 
combines in central Texas. 

In discussing recent shifts in the popu- 
larity of barley, H. V. Harlan of the De- 
partment of Agriculture concludes that 
most of the changes have been outside of 
the malting areas, and that increases in 
general have been for feeding purposes. 
“On favorable soils barley yields more 


ing is the common treatment in the cen- 
tral and eastern States. When grinding 
barley the machine should be so set as 
merely to crack the grain rather than 
pulverize it. In the west much of the 
grain is rolled.” 

Some 5000 varieties of barley have been 
tested by the Experiment Stations and 
Department of Agriculture. There are 
seed-growers* associations in most States 
from which certified seed may be obtained. 
The State stations can furnish reliable in- 
formation on the relative value of varieties 
for local growth as shown by experiment 
year by year. Yelvcn, a smooth-awned 
variety, originated in Utah in 1934, is 
giving much promise. The cultivation of 
barley is on the increase in that State. 
One-fifth of the farmers of Utah raise 
barley, about 6 to 10 acres per farm. 
Barley has been found to produce more 


12 


MODERN FARMERS' CYCLOPEDIA OF AGRICULTURE 


feed units than, any other small grains 
which in part accounts for its rapid ex- 
pansion in acreage. The variety, Velvon, 
shows a high degree of resistance to the 
covered smut disease. This and 2 other 
kinds of loose smut and scab are the 4 
most serious barley diseases. The best 
treatment for these diseases consists in 
dusting the seed with ceresan, a poisonous 
mercury dust- compound, which should be 
handled with great care. Barley may also 
be attacked by rust, joint worm and Hes- 
sian fly. (See remedies under Wheat.) 

BEANS 

Beans is a general term commonly used 
to include a considerable variety of re- 
lated legumes. Soy beans, cowpeas, which 
are more akin to beans than to peas, and 
horse beans are discussed under their own 
names. The common field beans are con- 


took place. In New Mexico, Colorado 
and Arizona the Pinto dominated the bean 
fields reaching nearly 95 per cent of the 
total crop. In California the Pink, Small 
White and Black Eye came into greatest 
prominence. The Great Northern, a white 
bean supposed to have been developed by 
the Mandan Indians, acquired some noto- 
riety when 40 carloads of it were marketed 
in Billings, Montana. The large increase 
in the use of the Pinto bean was the direct 
result of an active propaganda. The aver- 
age yield of the Pinto is about 350 pounds 
per acre and the crop requires 90 to 100 
days to mature. Pintos at once became 
popular also in Kansas where a buff or 
brown type was raised, and where they 
were threshed with a flail or a bean huller. 
The Pinto has proved about as good for 
all purposes as the common navy bean. 
The consumers' color preferences are, 



sidered here. The acreage of dry edible 
beans produced in the U.S. has ranged 
from 900,000 to 2 million acres since 1920, 
varying up and down in recent years with 
a total of II to IS million 100-pound bags 
from year to year. Michigan is the ban- 
ner bean State, followed by California, 
Colorado, New Mexico, New York and 
Idaho. 

The first world war greatly promoted 
the production of beans in U.S. from 11 
up to 19 million bags. Production was 
stimulated most prominently in New 
York, California, Colorado, Idaho, Ne- 
braska and Oregon. Simultaneously a 
?hift in the relative importance of varieties 


however, not easily predictable. White 
beans are often preferred to brown. 

Pintos are planted about 3 inches deep 
in rows, and in the western States are 
cultivated merely enough to control the 
weeds. The usual bean harvestor cuts off 
2 rows and throws them together. The 
beans are at once put into small shocks 
and stacked about 10 days later. The 
small white bean seems to be best for the 
Utah farmer because it outyields other 
varieties, ripens more uniformly and shat- 
ters less in harvesting. In Washington 
preference has been shown for the Small 
White, Large White and Mexican. The 
bean yield in the far western States is 
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lower than that of Michigan and New 
York, chiefly for the reason that a large 
proportion of the western bean acreage 
is on dry farms where in drouth times 
the farmers may realize from nothing up 
to 200 pounds per acre. But the various 
by-products of the bean industry are 
being used more efficiently. One large 
cattle company in California has been 
feeding cattle a mixture of bean straw and 
molasses at the rate of 10 pounds of bean 
straw to 1 of molasses, with the result 
that cattle relish the mixture and make 
rapid gains in weight on it. 

The Michigan Station considers that 
“Michigan can grow field beans more 
advantageously than any other State. 
Although the acreage in 1942 was down 
somewhat from the record 1941 level, the 
yield was such as to make the 1942 crop 
the largest ever harvested in Michigan. 
The two factors most effective in main- 
taining high yields are the use of the 
Michelite variety and the plowing under 
of a legume for the bean crop. Sweet 
clover seeded in fertilized small grain 
and plowed under the next spring when 
8 to 12 inches high, is the ideal forerunner 
to a good bean crop. Turned under 
alfalfa or alfalfa-brome grass mixture also 
makes for big bean yields. The Michelite 
variety is disease-resistant, easier to har- 
vest, entails less screening losses and is 
superior in quality and appearance.” 

Culture of Field Beans. Field beans 
require for their best growth well-drained 
clay loam or gravelly loam of medium 
fertility. On heavy soils, or those con- 
taining large amounts of humus or ma- 
nure, beans will mature later and tend to 
the production of vines rather than seed. 
If low lands must be used for the bean 
crop they should be ridged. The seedbed 
should be well prepared by plowing and 
harrowing. On lighter soils, the use of 
moderate amounts of well-rotted barn- 
yard manure will be found one of the most 
effective fertilizers. The bean belongs to 
the legumes and is, therefore, able to 
draw part of its nitrogen from the air. 
Potash may be applied in the form of 
wood ashes and phosphoric acid in the 
form of superphosphate of lime. Experi- 
ments at the New York State Station 
indicate that potash is probably not so 
important in the growth of beans as was 
at one time believed, while on poor soils 
in Georgia plants receiving nitrogen gave 
the largest yields in every instance. At 
the New York Cornell Station phosphoric 
acid in the form of South Carolina rock 
gave the best results. With bush beans 


at the Rhode Island Station, the addition 
of nitrogen in the fertilizers applied was 
without benefit. Ordinarily it will not be 
necessary to add nitrogen to the fertilizer 
formula for field beans. 

Beans are easily killed by frost and if 
planted too early the seed will rot. Noth- 
ing is gained by planting before the ground 
is warm, and in the north this is not much 
before the first of June. The crop de- 
velops rapidly under favorable conditions. 
Beans may be planted in hills or drills. 
When planted in drills the rows should 
be 2% to 3 feet apart and the beans 3 
to 4 inches distant in the row. If grown 
by the hill method the hills may be 15 
to 18 inches apart, with from 4 to 5 beans 
in each, the same width rows being used 
as for drills. During the season frequent 
shallow cultivation will be required, not 
only to furnish plant food and keep down 
weeds, but for the important purpose of 
preserving soil moisture. Care should be 
taken not to cultivate the beans when 
they are wet, as the dirt sticks to the 
leaves and spots them. 

Where large crops are grown, the plants 
are pulled when the pods are ripe, by 
running a plow along one side of the row 
with a special kind of point which cuts 
off the vines just below the surface of the 
ground. Men follow with pitch forks and 
throw the vines together in small piles, 
■where they are left for a day or more to 
cure. Machines are now on the market 
that pull 2 rows of beans at a time and 
throw them together. When the crop is 
very weedy or machinery is not available, 
the vines are pulled by hand. Care needs 
to be taken in curing not to allow the 
vines to get wet, as this discolors the 
beans and lowers their market value. 
When the vines are thoroughly dry they 
are run through a thresher with special 
concaves, or threshed out with a flail. 
They are then further cleaned by running 
through a fanning mill, after which all 
discolored beans, as w r ell as stones, dirt, 
etc., are picked out by hand. This latter 
work is usually performed by children, 
women or other cheap labor. The yield 
of different varieties varies greatly in dif- 
ferent localities. Tests should therefore 
be made of a number of varieties to see 
which is best suited to the locality in 
question. In bean growing districts when 
all beans are cheap they may be used for 
feeding. Ordinarily, beans are too costly 
for stock feeding. They are rich in pro- 
tein. To sheep they may be fed whole, 
uncooked, but only as part of the ration; 
for hogs and other stock they should be 
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cooked and it is advisable to mix them 
with such material as corn meal. 

For the diseases and insect pests of 
beans see tinder Garden Beans in Part II. 

BROOM CORN 

This non-saccharin sorghum of uncer- 
tain origin, introduced into the Connecti- 
cut Valley in 1797, has been migrating 
westward" since that time in search of 
cheaper land, pausing temporarily in the 
Mohawk Valley of New York and the 
Scioto Valley of Ohio, and today being 
centered in Oklahoma, Colorado, Kansas, 
New Mexico, Illinois, Texas and Missouri, 
with a total area of 800,000 acres and a 
production of about 40,000 tons of brush. 
As pointed out by J, H. Martin of the 
Department of Agriculture, the U.S, acre- 
age of broom corn is not increasing. 
Vacuum cleaners, dust mops and brushes 



made from tropical fibers are replacing 
the old-fashioned brooms and any in- 
crease in consumption seems very im- 
probable. Under most favorable condi- 
tions broom corn yields about 600 pounds 
of brush per acre in Illinois, while in the 
semiarid western center of production the 
yield is only 200 to 300 pounds. 

Broom com will grow in practically any 
locality adapted to corn or wheat. The 
small demand for the crop limits its pro- 
duction. Almost any farmer who so de- 
sires could doubtless raise broom com 
for home-made stable or kitchen brooms. 
Broom corn may occupy in farm rotations 


the same position as cotton, corn or grain 
sorghums, following some sod crop. It is 
harvested earlier and does not need so 
many cultivations as corn or cotton, but 
otherwise the soil requirements, seed bed 
preparation and other tillage operations 
are much the same. Most broom com is 
planted in May in Illinois, in June in 
Kansas and in April in the Lindsay sec- 
tion of Oklahoma. At Tucumcari, New 
Mexico, June 15 has proved to be about 
the right date for planting. “The rate of 
planting is of extreme importance in se- 
curing a good quality of broom corn. If 
the stand is too thick the brush will be 
short and spiky, and if too thin it will be 
long, coarse and crooked. In the humid 
broom corn areas the plants should be 
spaced rather thickly, about 3 inches 
apart in the row, or 60 to 75 plants per 
rod. In the western district a thinner 
spacing is desirable, about 6 to 9 inches 
between plants, or 25 to 35 per rod.” 

Harvesting and Curing. Broom com 
is usually harvested for brush when the 
seed is in the dough stage. Experienced 
growers, however, are not unanimous on 
this point. At harvest time the stalks of 
each 2 rows of standard varieties are bent 
down diagonally toward each other in such 
a manner that the bent parts support 
each other in a nearly horizontal position. 
The bend in the stalks is made about 3 
feet from the ground. The crossed stalks 
form a kind of platform or table on which 
the heads, with about 6 inches of the 
stalks attached, are laid after being cut. 
The heads should be left on the tables 
about a day to dry out. The color of the , 
brush is injured by rain or heavy dew. 
When possible it should be cured entirely 
under a shed; but if the green brush is 
brought in directly from the field it must 
be cured in thin layers, which requires 
considerable shed room. If the brush is 
cured a day in the sun it can be put in 
much deeper layers in the shed. The 
heads of dwarf varieties of broom corn are 
pulled by hand directly instead of being 
bent over and cut off as with standard 
varieties. 

“A vast amount of hand labor is re- 
quired in harvesting broom com. About 
10 to 14 days of man labor are needed to 
harvest, cure, thresh and bale a ton of 
cured brush. A ton of brush contains 
40,000 to 70,000 heads, and each brush 
must be cut or pulled separately by hand. 
The work must be done promptly and re- 
quires large crews.” Formerly the seed 
was removed by holding the brush be- 
tween revolving cylinders like those used 
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in threshing machines. Threshing is pref- 
erably done before curing. It is impor- 
tant that all the seed be removed and the 
cylinders of the modern power threshers 
should not revolve faster than 1500 per 
minute. Otherwise too many of the fine 
branches will be tom off. The brush is 
cured either in ricks or sheds. Ricks are 
cheaper but expose the brush more to 
weather damage. Rain may discolor the 
brush and lower its market value. 

In the western broom corn district 
where threshing is done after the crop is 
cured, the seed is of considerable feeding 
value for livestock, particularly hogs and 
poultry. Broom corn fodder is woody 
and of little value. Evergreen, Black 
Spanish and California Golden are the 
chief varieties <?f the standard group, while 
the dwarf and whisk types of broom corn 
include 4 other varieties in common use. 

Broom corn is subject to Kernel smut 
which may be controlled by dipping the 
seed before planting in a solution of 1 
pound copper sulphate in 5 gallons of 
water. The insect pests of broom corn 
are for the most part the same as those 
which attack corn, and similar remedies 
may therefore be applied. 

BUCKWHEAT ( Fagopyrum esculeris- 
tum) 

Buckwheat, a native of the Volga Basin 
came into western Europe before the 17th 
century and was apparently brought to 
America with the pilgrims who learned in 
Holland of its use in making pancakes. 
Since 1900 production in the U.S. has 
ranged from a million acres down to about 
340,000 acres recently, and from 15 down 
to 6 million bushels. The leading buck- 
wheat States are Pennsylvania, New York, 
Minnesota, Ohio, West Virginia and 
Michigan. Its principal use is for griddle 
cakes and for feeding chickens. Buck- 
wheat also has a recognized value as a 
green manure, and particularly as a weed 
eradicator. Buckwheat fields when har- 
vested are notoriously free from weeds. 
It is often grown chiefly as a honey plant 
on account of its long blossoming period 
and the large nectar content of the 
flowers. The honey is dark in color but 
of a strongly specific flavor. Even in the 
States of large production buckwheat is 
commonly restricted to small special areas. 
One of the round top hills in Chautau- 
qua County, N.Y., is locally known as 
Pancake Hill on account of the prevalence 
of buckwheat. The average yield is about 
18 bushels per acre, but yields of 40 
bushels have been obtained on fertile land. 


Soils. Buckwheat will grow on land 
where most other crops will starve, but 
for good yields a fertile, well-drained 
sandy loam is desirable. It will not do 
as well on heavy clays or on wet lands. 
Usually only the poorer lands of the farm 
are sown to buckwheat, the better lands 
being reserved for the more exacting 
crops. It is a valuable plant to turn 
under as a green manure op poor sandy 
lands where clover fails to catch; for while 
it adds no fertility, it makes humus in the 
soil, thus increasing its water holding 
capacity for the better growth of some 
succeeding crop. 

Seeding. Buckwheat is a tender plant 
and easily killed by frost. It grows from 

2 to 2% Ret high and requires only about 
70 days to fully mature from the time the 
seed is sown. On account of its rapid de- 
velopment it is frequently used as a catch 
crop. In the South buckwheat may be 
planted any time from May to September, 
but in the Northern States it is usually 
sown between June 15 and July 10. The 
seed is sown from 2 to 3 inches deep, 
either drilled or broadcasted. The latter 
is the more common method. From 2 to 

3 pecks are sown per acre. The better the 
land, the greater should be the amount 
sown. The seedbed should be prepared in 
the same manner as for any of the other 
grains. When planted for green manure, 
2 crops may be grown in a season. The 
plant should be plowed under when grown 
for this purpose about the time it begins 
to blossom. It makes a fair soiling crop. 

Fertilizing. In fertilizing the buck- 
wheat crop, heavy applications of barn- 
yard manure or other nitrogenous ferti- 
lizers should be avoided. Potash and lime 
are the elements most in demand by the 
plant and these can best be supplied in 
the fonn of unleached wood ashes. They 
should be applied at the time the seedbed 
is prepared at rates of 20 to 50 bushels 
per acre, depending on the poorness of the 
land. Moderate amounts of well-rotted 
barnyard manure may be profitably ap- 
plied on soils deficient in humus. Buck- 
wheat does well after grass. Comparing 
the demand on the soil made by buck- 
wheat with oats, Russian studies have 
shown that in order to obtain even a low 
yield of oats the soil must contain much 
more nitrogen and somewhat larger quan- 
tities of plant foods than are required for 
a crop of buckwheat. 

Harvesting. The blossoming period of 
the plant extends over 3 weeks or more, 
so that the grain ripens unevenly. ^ The 
best crop of grain will be secured if the 
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crop is cut soon after the first seeds are 
ripe. If delayed longer than this, many 
grains shell out and are lost. The plant 
is quite succulent, and has to be cured, 
therefore, by setting up in small unbound 
or loosely bound sheaves in the field. The 
crop is threshed direct from the field with- 
out stacking. It must be handled care- 
fully and as soon as dry. If allowed to 
stand in mass it quickly gathers moisture 
and is damaged* For this reason it is not 
usually stacked or placed in mows unless 
in layers with straw or like material be- 
tween. 

The experiment stations have given 
little attention to buckwheat. “It is not 
usually included in a definite rotation. It 
yields fair crops on land too poor for corn 
or wheat, and may be grown year after 
year on the same land with little or no 
effect. A good rotation for much of the 
area suited to buckwheat is : first year, 
alsike or red clover; second year, buck- 
wheat; third year, potatoes; fourth year, 
rye, oats or wheat seeded to clover. Com- 
bines have been used in recent years in 
some sections for harvesting buckwheat. 
This machine reduces the losses from shat- 
tering but may break up the green juicy 
stems, and does not separate the green 
immature seeds.” 

Varieties. The list of varieties of 
buckwheat is not long. Seedmen usually 
advertise but 3 varieties: the Common or 
dark colored grain; the Silver-hull, which 
has light colored grain; and the Japanese. 
At the Massachusetts Station all these 
varieties developed in about 74 days. 
Silver-hull gave the best yield followed by 
Japanese and then the Common. Within 
recent years the Japanese variety has 
come more and more into prominence and 
is especially commended for the Western 
plains. 

The Iowa Station states that it has had 
the most experience with the Silver-hull 
and common black buckwheat, but has 
grown the new Japan buckwheat near the 
old varieties for 2 years and has found it 
much superior to either of them in several 
important respects. “It is larger and 
stronger, and stands up better during 
storms than the old kinds, and its seed 
are also larger. Rut the characteristic 
which places it far ahead of other varie- 
ties, is that of setting full crops of buck- 
wheat in dry, hot weather. It can be 
sown much earlier than the Silver-hull or 
black varieties, so as to avoid losses by 
early frosts.” All varieties are about 
equally valuable for flour. 

Feeding. The whole grain of buck- 


wheat is considered a valuable poultry 
feed, more especially for chickens. It is 
much more generally used in France for 
this purpose than in America. The gen- 
eral claim is made that feeding buckwheat 
promotes egg production early in the win- 
ter season, and gives a good flavor to the 
meat. The outer black hulls of the grain 
have only very slight food value, but the 
kernels inside this covering which form 
the buckwheat middlings are rich in pro- 
tein and have a high feeding value. 

A good grade of buckwheat middlings 
roved superior to a mixture of corn and 
ran, or of cotton seed and linseed meal, 
for dairy cows at the Vermont Station. 
The middlings were fed with hay and 
silage. They made cheaper milk and con- 
siderably cheaper butter than the cotton- 
seed-linseed ration, and gave 3 per cent 
more milk and 6 per cent more butter at 
2 per cent less cost than the corn and 
bran ration. Buckwheat middlings should 
be fed only in limited quantities, as cattle 
do not take to them kindly and they may 
slightly injure the quality of the butter. 

Buckwheat bran consists of a mixture 
of both hulls and middlings. It is fed to 
milch cows and believed to be conducive 
to a large flow of milk. The charge that 
buckwheat by-products make a white 
tallowy butter and pork of low quality is 
probably without foundation, providing 
the feed is not given in excess. As a 
single grain ration it tends to the produc- 
tion of soft pork and lard. Canadian ex- 
periments show that ground buckwheat 
is not quite so good for pigs as ground 
wheat, though the difference in favor of 
the wheat was but 6 per cent. When the 
straw is well cured it makes a good fodder 
for sheep and cattle. If spread on the 
land it rapidly decays and makes a good 
fertilizer. 

CANAIGRE ( Rumex hymenosepalm) 

This plant grows wild and seems partic- 
ularly adapted for culture in the sunny 
winter climate of the Southwest from 
Oklahoma to southern Utah and south 
into Arizona, New Mexico, Texas and 
southern California. It will grow in other 
parts of the country but the roots do not 
seem to develop so well. It is gathered 
and grown for the tannin which it con- 
tains. 

The plant resembles sour dock in ap- 
pearance. It attains a height of 1 to 3 
feet, the leaves vary from 2 to 16 inches 
in length and from ovate to lanceolate. 
The seed is from Vs to % inch long and 
3-comered like buckwheat. The valuable 
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part of the plant is its tuberous root, 
which in general appearance much re- 
sembles sweet potatoes. These are borne 
in clusters of 2 to 15 in an upright posi- 
tion 3 to 12 inches below the surface of 
the ground. The tubers are 2 to 4 inches 
long and weigh from 2 to 20 ounces each. 
The tannin content of these roots has 
been found by many analyses to vary be- 
tween 8 and 38 per cent and to average 
for the older roots about 20 per cent in 
the air dry condition. 

A sandy loam soil is most suitable for 
the culture of canaigre. The ground re- 
quires about the same preparation as for 
potatoes. The plants may be propagated 
from seed, but the usual method is from 
the roots planted 3 to 4 inches deep. 
Young roots are preferred for this pur- 
pose by the Arizona Station. When these 
are planted at 1 foot intervals in rows 3 
feet apart it requires about 900 pounds of 
1-ounce roots to plant an acre, or about a 
ton of 2-ounce roots. Cultivation should 
be given sufficient to keep down weeds 
and maintain a loose soil mulch. Wild 
canaigre makes its growth during the win- 
ter and early spring, and by June 1 has 
seeded and the tops died down. The roots 
remain dormant during the summer and 
do not start into growth again until after 
the winter rains. In Arizona the best 
time for planting is between September 
and March, but in Texas the planting sea- 
son occurs from May 15 to September 15. 
The roots are harvested after the full 
period of growth and when in a dormant 
condition. A yield of 10 tons of green 
roots per acre may be expected if the crop 
is dug at the end of the first season, or 
from 15 to 20 tons if dug the second or 
succeeding season. 

The leather industry demands tannin 
in such large quantities that canaigre can 
hardly compete with other sources of tan- 
nin such as gambler, mangrove, wattle 
bark and quebracho. 

CASSAVA ( Manihot spp.) 

This is a starch-producing plant, native 
of tropical America but adapted for culti- 
vation in Florida and some of the Gulf 
States. It is commercially grown in 
Florida for the production of starch. The 
roots, or more properly the enlarged 
underground stems, constitute the valua- 
ble portion of the plant. These are from 
1 to 3 inches in diameter, and from 1 to 6 
feet long, and analyze about 20 per cent 
starch and 3 per cent sugar. The portion 
above ground assumes the form of a lux- 


uriant many-branched shrub from 4 to 6 
feet high and as far across. 

There are 2 varieties of cassava, the 
bitter and the sweet. The bitter (Mani- 
hot utilissima) contains hydrocyanic acid 
stored in its roots, and is poisonous. It is 
grown mostly in the tropics, is distin- 
guished by having 7 divisions of its 
palmately formed leaves, and is the variety 
from which tapioca is obtained. The 
sweet variety (Manihot Aipi) shows but 
5 or less points to its palmately divided 
leaves and is non-poisonous. This is the 
variety grown in Florida. Relative to its 
value in Florida, a recent bulletin states 
“that, all things considered, cassava comes 
nearer furnishing the Florida farmer with 
a universally profitable crop than any 
other which he can grow on equally large 
areas. It can be utilized in more ways, can 
be sold in more different forms, can be 
more cheaply converted into staple and 
finished products, and can be produced 
for a smaller part of its selling price than 
any other crop/' 

The vast areas of pine lands in that 
State are considered perfectly adapted to 
the culture of this crop, which thrives best 
on moderately fertile sandy soils. It is 
claimed that it will withstand drouth 
better than any other staple crop. Por- 
tions of the region from North Carolina 
west to Oklahoma and Texas are con- 
sidered adapted to its culture. It requires 
about 7 months’ immunity from killing 
frosts to come to full maturity. 

Culture. The land for cassava should 
be deeply and thoroughly prepared as for 
corn, the rows plowed out 4 feet apart 
each way, and the seed or canes dropped 
and covered at the intersection of the 
rows. The crop is not an exhaustive one. 
Fertilizer experiments at the Florida Sta- 
tion show that cassava does best on the 
poor sandy soils of the station when fertil- 
ized with a mixture of 150 pounds of 
cottonseed meal, 62% pounds of acid 
phosphate, and 37% pounds of muriate of 
potash per acre, applied together, a short 
time before planting. 

The plant seldom produces seed in 
Florida, and therefore portions of the 
stems, as in the case of sugar cane, are 
used to propagate the plant. The entire 
portion above ground, with the exception 
of the leaves and tip stems, is used for 
this purpose, being cut into sections about 
4 inches in length. These are preserved 
over winter by placing the butt ends of 
the canes at a slight angle in freshly 
plowed ground, and overlapping them like 
shingles. When the bed is large enough 
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for convenience the canes are covered over CASTOR BEAN ( Ricinus communis) 
with straw, hay or moss, and this with a This native of Africa is a perennial in 
light layer of soil Thus cared for, the the tropics but an annual under cultiva- 


canes will endure perfectly over wmter 
and be ready for planting in the spring. 
Two canes are dropped at each furrow 
intersection and are covered by a turn 
plow or like implement. The first culti- 
vation after the plants are up may be 
deep. But after-cultivation should be 
shallow and frequent as for corn. When 
the plants reach out and cover the ground 
pretty well cultivation may cease. At this 
stage, which will occur about the first of 
August, the Florida Station recommends 
that a single row of cowpeas be planted 
in the middle of the rows. 

In light soils the roots are easily har- 
vested. The tops are first cut off with a 
hoe 4 to 6 inches above the ground, and 
the roots then pulled out by hand, the 
more tenacious ones being loosened with a 
shovel. The Florida Station experiments 
show that, contrary to the usual belief, 
the roots can be easily preserved out of 
the ground for several months after har- 
vesting if care is taken to keep them in a 
dry and reasonably cool place. It is more 
convenient and usual, however, to let 
them remain in the ground until wanted 
for use. The average yield of roots at the 
Florida Station was at the rate of 6% tons 
per acre. 

Use. The use of cassava in the pro- 
duction of starch has been spoken of. It 
is also valuable for the production of 
glucose and for human consumption and 
feeding to stock. In feeding experiments 
with pigs at the Florida Station cassava 
proved superior to corn, chufas or peanuts 
for fattening purposes. These results are 
remarkable and need confirmation. As 
cassava is a carbonaceous food, rich in 
fat-producing material, it should always 
be fed along with more nitrogenous food, 
such as peas, vetch, clover, etc., to form a 
more nearly balanced ration. 

As a raw material for the manufacture 
of starch, an acre of cassava yielding 6 
tons of roots will give about 2400 pounds 
of starch, while an acre of com yielding 
40 bushels will give but 1200 pounds of 
starch, or only one-half as much as an 
acre of cassava. “It thus appears that 
cassava is today the cheapest known 
source of starch, costing at present market 
values of raw material only about % as 
much as its nearest competitor.” 

The Dutch in Java until the Japanese 
invasion, were leaders in production of 
cassava flour and tapioca. 


tion in temperate climates. The chief 
sources of castor bean are India, Java, 
Persia and China, and the Mediterranean 
countries. It is grown to some extent in 
Oklahoma, Kansas, Florida and Missouri. 

This plant is grown to a limited extent 
as a farm crop in a number of Southern 
States and as far north as Kentucky. As 
an ornamental it is grown as far north as 
Canada. It is sensitive to frost. In the 
tropics it is more tree-like in appearance, 
growing sometimes SO feet high, and per- 
ennial. It decreases in size northward and 
is cultivated as an annual from 4 to 8 feet 
high. As is well known the castor oil of 
commerce is obtained from this plant. 

A fertile, well-drained, sandy loam is 
preferred for this crop; but any soil suit- 
able for the production of wheat or corn 
will give good results with castor beans. 
Prepare the ground for plowing to an 
average depth and harrowing thoroughly. 
Rows laid off 4 to 5 feet each way, with 
wider spaces about every 6th row to 
admit a sled or wagon for gathering the 
beans, is the common method of planting. 
Six or 8 beans are planted at each inter- 
section and thinned to 1 plant in a hill 
when danger from cutworms is past. 

At the Oklahoma Station, the best re- 
sults were obtained when the beans were 
planted every 15 to IS inches in rows 48 
inches apart. The best time for planting 
at the station was found to be about the 
middle of April. When planted this early 
the crop began ripening the third week in 
July. The best yield at the station was 
12.9 bushels per acre. 

To aid in the germination of the beans 
and to secure a more even stand, hot 
water a little below boiling point should 
be poured over them, and they should be 
allowed to soak in this for about 24 hours 
before planting. Without this preparation 
they germinate slowly, many not making 
their appearance above ground for 3 or 
4 weeks. 

Cultivate level to keep the soil mellow 
and to destroy weeds as for corn. After 
the plants are about 2 feet high they are 
capable of taking care of themselves and 
grow very rapidly. 

The beans are produced in husks or 
pods on spikes of various lengths. If 
allowed to get overripe they nop out and 
the beans are scattered over the field and 
lost. To avoid this th© entire spike should 
be cut off as soon as the pods begin to 
turn brown. Each plant bears a number 
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of spikes which commence ripening in 
July and continue till frost comes, there- 
fore the field must be gone over a num- 
ber of times. The cut spikes are thrown 
in a wagon and hauled away to dry in the 
sun, either on a board floor or on ground 
packed hard by rolling. Board floors are 
best. Boards should be placed around the 
sides to prevent the beans from popping 
outside the space allotted ,them. The 
spikes should be turned occasionally until 
all the pods have burst open and the 
beans left them, when they should be 
taken away and a new supply brought 
from the field. Care should be taken not 
to let the beans get wet, as this injures 
the quality and lowers the selling value. 
After each drying the beans should be 
swept up and run through a fanning mill 
to clean them ; after which they should be 
stored in a dry place. 

After the beans commence ripening the 
field should be gone over regularly twice 
a week until frost comes, and all ripening 
spikes gathered. Frosted beans bring 
about % price, and should never be mixed 
with good beans, as this lowers the price 
of the whole lot. 

The pods have been analyzed by the 
Oklahoma Station and found to have 
about the same composition as good wood 
ashes. One thousand pounds of castor 
beans were found to contain 35 pounds of 
nitrogen, 4 pounds of potash, and 14 
pounds of phosphoric acid. The pods 
gathered with this amount of beans 
weighed about 800 pounds and contained 
13 pounds of nitrogen, 46 pounds of pot- 
ash, and 1% pounds of phosphoric acid. 
If the pods are returned to the soil it will 
be seen that the castor bean is not a hard 
crop on the land. A ton of the bean pods 
has a value as a fertilizer on the farm of 
about $10. There is no market for them. 
One hundred pounds of clean dry spikes 
will produce about 55 pounds of beans and 
45 pounds of pods. 

Castor beans are usually marketed in 
the large cities of the East. Prime beans 
are bright, uninjured beans, weighing not 
less than 41 pounds to the measured 
bushel when cleaned. No. 2 beans weigh 
not less than 38 pounds when cleaned and 
are valued at 5 per cent less than prime 
beans. They must be bright and unin- 
jured. Rejected beans are those slightly 
damaged by rains which weigh not less 
than 38 pounds per measured bushel. 
No-grade beans are those badly damaged 
both by rain and frost or weigh less than 
38 pounds per measured bushel when 


cleaned. The beans contain from 40 to 
54 per cent of oil, 

CHUFA (Cy perns esculentus) 

The underground tubers of this plant 
are known as nuts. They are eaten raw, 
baked, or made into coffee, and are much 
in favor in the South as a food for hogs. 
The tubers are oblong, % to % inch long, 
cylindrical and hard. A crop of Vs acre 
at the Arkansas Station supported 3 hogs, 
averaging 122 pounds in weight each for 
46 days. The gain during this time aver- 
aged 66 pounds each, or a total of 198 
pounds. The nuts proved much more 
effective for fattening purposes in this ex- 
periment tftan soy beans, and practically 
as good as dry corn. When grown for 
hog feed the hogs are allowed to gather 
the crop themselves by rooting. The 
yield per acre in this experiment was at 
the rate of 184 bushels. 

On thin, sandy land at the Alabama 
Station the green yield was at the rate of 
172 bushels per acre, and the yield when 
dry 115 bushels. At the Ontario Agricul- 
tural College the yield of nuts was at the 
rate of 23 bushels per acre. The plant is 
grass-like in appearance, and in the North 
does not flow r er. Propagation is by means 
of the tubers. These are usually planted 
singly 2 inches deep and about 1 foot 
apart in rows 2% feet apart. The crop 
is planted about the same time in the 
spring as corn and harvested in the fall. 
At the Arkansas Experiment Station the 
nuts w T ere planted 12 inches apart in 3- 
foot rows. In the South the tubers may 
be left in the ground over winter. Those 
not gathered in the fall will grow the fol- 
lowing spring. The Florida, Alabama, 
Arkansas and Louisiana Stations all highly 
recommend chufas as crop for hogs. The 
nut is sometimes called “earth almond.” 

A related species known as Japanese 
nut grass is a pestilential weed in Hawaii 
and elsewhere, extremely difficult to exter- 
minate. 

CLOVER (Trijoiium spp.) 

Among the several kinds of clover the 
most important are the common red, 
mammoth red, crimson, alsike and white. 
They may best be treated separately since 
their value and special uses are somewhat 
different. Sweet clover and lespedeza are 
also loosely referred to as clovers but will 
be discussed later in their alphabetical 
order. Wherever clovers thrive they pro- 
vide a vast amount of valuable fodder 
and pasture with a relatively high con- 
tent of protein. Like alfalfa and other 
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legumes they are soil renovators. If 
plowed under they still further enrich the 
soil with humus. Futhermore their roots 
penetrate deeply and thus improve soil 
drainage and its moisture-holding power. 

Common Red Clover (Trifolium pra - 
tense) is the most important member of 
the group. Introduced from Europe into 
New England before 1750, it has spread 
pretty generally throughout the country 
until it occupies about 3,250,000 acres. The 
largest acreages of red clover are in 
Illinois, Indiana, Iowa, Ohio, Tennessee, 
Wisconsin, Missouri, New York, Michigan 
and Kentucky. It is still the chief legu- 
minous forage crop of the central, northern 
and eastern States, but meets considerable 
competition with alfalfa, sweet clover and 
soy beans. It thrives also in the south but 
is largely replaced there by cowpeas, and 
in the western States by alfalfa. Red 
clover serves for hay, soiling, green ma- 
nuring, silage or pasture. The plant is a 
biennial or rarely a perennial of a few 
year’s growth. 

Red clover for hay is commonly grown 
in combination with timothy on about 
20,350,000 acres chiefly east of the Missis- 
sippi River and north of the Ohio, or Vs 
of the hay acreage of the U.S. Except in 
the far west, red clover for the past two 
centuries has played a star role in main- 
taining soil fertility and in giving us an 
enviable position in world agriculture. 
This great service is due to its adaptibility 
to rotations with other crops. Red clover 
is indeed the key crop in most three or 
four year rotations throughout the corn 
Starting with clover the first crop 
which is cut for hay and the aftermath 
turned under, one or two crops of com 
and a crop of wheat may follow, return- 
ing then to clover. In many localities, 
however, the soil has been so badly de- 
pleted by long overcropping without leg- 
umes that difficulty has been experienced 
in securing good stands of clover. 

The plant reaches a heighth of 1 to 2 
feet, and usually produces 2 crops per ■ 
the first crop being cut for hay and ; 
econd used for seed or green ma- j 
nuring. Bumblebees are essential to the j 
cross pollination of red clover blossoms, i 
and as the bees are not numerous in the 1 
early season the second crop receives the ^ 
benefit of their visit and the seed develop- j 
ment is hence correspondingly greater. I 
The yield of red clover hay ranges from 
1% to 3 tons per acre. s 

Failures with red clover are often due 
to poor seed. Imported seed has usually f 
given unsatisfactory results. American c 


J grown seed is much to be preferred. Ger- 
e ruination tests to determine the per cent 
s of adulteration with weed seed such as 

I dodder, wild carrots, rag weed, etc. are 

*. essential. Such tests will also show how 
much of the seed is of weak or slow ger- 
f ruination. 

) Nearly all crops grow well after clover 
1 but the clover itself is not adapted to all 
r soils. It thrives on good, well-drained 
> clay loam. Acid soils should be limed for 
i clover. There is a common belief among 
r farmers that almost any crop will grow 
l where clover thrives. Alsike clover will 
succeed on clover-sick fields and may 
show results on soggier land than can be 
used for red clover. According to A. J. 
Pieters, former chief of clover investiga- 
tions of the Department of Agriculture, 
lack of nitrogen in the soil will not matter 
in clover production, but there must be 
lime, phosphorus and potash or these ele- 
ments must be supplied in fertilizers or in 
stable manure. Phosphorus is furnished 
by using 200 or 300 pounds per acre of 
16 per cent phosphate, while in soils de- 
ficient in potash 50 to a 100 pounds per 
acre of muriate of potash will suffice. 
Since the potash and phosphorus content 
of soils may vary greatly in different fields 
of the same farm the appropriate treat- 
ment can best be determined by experi- 
ment. It should be borne in mind that 
clover not only adds humus and nitrogen 
to the soil but renders more available for 
succeeding crops* a considerable amount of 
lime, phosphorus and potash. 

Seed and Seeding;. Red clover is 
small. If sown to a depth greater than 
2 inches it may fail to grow at all, as 
shown by experience in Michigan. In the 
upper peninsula of that State it thrives 
famously when broadcast and lightly har- 
rowed among the stumps of cutover lands 
without previous cultivation. From 10 to 
15 pounds of seed per acre is the general 
practice if broadcast, or 6 to 8 pounds if 
drilled. On heavy lands the seed should 
not be covered more than an inch but 
may be 1% to 2 inches on light soils. In 
all cases the seed bed must be fine and 
firm. Loose soil is fatal to the young 
plants for the reason that it may dry out 
too quickly. “When the sun was up they 
were scorched, and because they had no 
roots they withered away” as in the para- 
ble of the sower. 

Usually in the northern States clover is 
seeded in the spring. It is more likely to 
winter kill if sown in the fall. Many 
farmers broadcast on the snow in March 
or April. As the snow melts the seeds 







FIELD CROPS — CLOVER 


are carried down into the wet soii and get 
a good start in advance of the dry weather 
of summer. In Iowa where wheat is 
seeded down with timothy and clover, the 
timothy may be sown with the wheat in 
the fall and the clover seed applied in the 
spring. If sown late in the spring the 
ground ^ may be rolled after sowing. 
Wheat is usually a better companion crop 
than oats since the latter may shade the 
young clover plants too much. If sown 
on wheat fields the clover seed may be 
broadcast when there are still alternate 
freezing and thawing. When weather con- 
ditions seem favorable half of the allotted 
seed may be sown in February. Should 
a good stand follow no more seeding is 
required. If not, a second seeding may be 
applied in April. If sowing is delayed till 
the soil dries it may be well to harrow the 
ground both before and after. The 
wheat will not thereby be injured if the 
teeth of the harrow are set to work not 
deeper than an inch. Or the seed may 
be drilled in crosswise of the wheat row T s. 

Sometimes difficulty is experienced in 
getting a good catch of clover when seeded 
with wheat. In such cases, after thorough 
preparation of the ground, the clover seed 
may be sown alone at a time of year when 
drouth is least expected, and lightly har- 
rowed in. During experiments in Michi- 
gan, tests were made of sowing clover 
every month of the year. But only the 
February, March, April and December 
seedings were successful. The July seed- 
ings failed to sprout till the fall rains 
started, while all seedings between July 
and December winter-killed. Whether 
clover is to be seeded with grain or other 
crops or alone depends on various con- 
siderations. For example the grain may 
help keep down the w 7 eeds, and on foul 
land w r eeds may get the better of clover. 
The grain stubble catches and holds the 
snow and thus reduces the percentage of 
winter-killing. On the other hand the 
companion crop interferes somewhat with 
the growth of the red clover. 

While clover is seeded with a number 
of grasses, timothy is the chief companion 
in such combinations. Timothy usually 
matures about 2 weeks later than clover. 
The first year's crop will be predomi- 
nantly clover, the second year about one- 
third clover and two-thirds timothy, and 
the third year will show an almost pure 
stand of timothy. Other mixtures have 
been tried in various localities. In Ore- 
gon orchard grass and tall oat grass ma- 
ture at about the same time with clover 
and a seeding is recommended by the 
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Oregon Station of 6 pounds each of 
clover, oat grass and orchard grass seed 
per acre. In Illinois clipping red clover 
in the fall of the first year increased the 
yield of the second year. This result 
was attributed to the reduction of the 
injury from field mice. If clover is seeded 
alone and not mow r ed the heavy growth 
forms a mat upon the ground thus pro- 
viding an excellent cover for mice during 
the winter. 

Cutting Clover for Hay. Red clover 
should be cut for hay when in full bloom. 
At this time it contains the largest 
amount of nitrogenous material in the 
most valuable form for food. The largest 
amount of dry matter is found in clover 
at the end of the blooming period, but it 
is poorer in the valuable nitrogenous com- 
pounds at this time, besides being more 
w r oody. 

In making hay great care should be 
taken to preserve the leaves, since these 
contain, according to the Minnesota Sta- 
tion analysis, tw r o-thirds of the precious 
albuminoid matter of the plant (exclusive 
of the roots) — -the constituent which gives 
clover its high feeding value. As soon as 
the leaves are thoroughly wilted the 
clover should be raked up and put into 
small piles to cure. In about 24 hours, 
with good, clear weather, the piles may 
be drawn into the barn or stacked. Ac- 
cording to the Oregon Station the hay at 
this time may be a little tough and 
apparently too wet to go into the barn; 
but if there is no rain or dew upon it, it 
will suffer no harm if packed close in the 
hay mow. The hay should be allowed to 
cure in the barn with the doors shut, on 
the same theory that it is desirable to 
keep air out of the silo. 

A program in the hay field is sometimes 
as follows: Commence cutting in the 
morning as soon as the dew is off. With 
hay averaging 1 to 2 tons per acre, no 
tedding is required. With a heavier crop 
the hay is either turned by hand or the 
tedder is run over it as soon as the top of 
the swath is well wilted. By 2 o'clock the 
hay cut in the morning will be ready to 
to rake into windrows and put into piles. 
In good, hot, sunshiny weather all the 
morning hay cut up till 10 o'clock will be 
ready to go into the barn direct from the 
windrows that same afternoon. That cut 
later in the day is generally raked into 
windrows and put up into small piles to 
further cure over night. The latest sw T aths 
cut may be left till the following day be- 
fore raking. That piled up in the after- 
noon will be ready to go into the barn 
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the following morning as soon as the dew sunshine and is fully or even more valu- 
k off and the outside has become thor- able than clover hay appeals to many 
eligibly dry. It is always desirable to farmers as one way of avoiding the anx- 

draw "all the hay the same day it is cut, iety of hay-making, and at the same time 

if possible, for if rain comes over night it securing a quantity of excellent forage, 
makes a blackened hay of poor quality. Cutting for Seed. As before noted, it 
Should rain come after the hay is cut, is the second crop of clover which is used 

but before it commences to wilt, no for seed. This is because the heads of the 
harm is clone whatever; and in “catchy first crop are seldom well filled out. For 
weather” fanners frequently run the seed purposes clover should be cut when 
mower while it is raining so that it may the clover heads or blossoms are well 
be rapidly cured when sunshine comes. browned or ripe. The clover may be cut 
Bright green clover hay cannot be with a mower, raked up and put in piles 
made unless the crop is cut before the to cure as for hay. It should not be 
leaves turn brown. The leaves make up drawn into the bam or stacked until 
only 40 per cent of the weight of the fairly well dried out. The better way is 
plant but carry about two-thirds of the to cut the clover with the reaper or 
protein. Late-harvested clover hay re- binder. By this method it is not dragged 
quires a longer time for the stems to over the ground so much and less seed is 
become dry, and more of the leaves are lost by shelling out. An average yield 
lost by shattering. If the hay is left in is 1 to 2 bushels per acre, though 5 to 6 
the windrow, too long sun-bleaching re- bushels are sometimes obtained, 
duces its feeding value as well as its Clover Hay for Stock. Clover hay 
payability and market value. Rain or contains more nitrogen than timothy or 
sweating from stacking or baling too soon corn fodder, and practically as much as 
have similar effects. Foreign material, barley, oats or corn. It is therefore well 
such as stubble, cornstalks or weeds, in suited as a roughage for all growing ani- 
ciover or timothy hay, lowers its value mals. Experience in feeding shows that 
for feeding since such stuff is rejected by it is pre-eminently suited as a fodder for 
livestock and left in the manger. A thin sheep and cattle. It makes a more dusty 
stand of clover almost always results in hay than timothy, and is therefore not so 
low-grade hay since it has a high weed well liked by stockmen as a forage for 
admixture. In short, hay is an exceed- horses. Dusty clover is believed to con- 
ingly perishable crop and can be secured cluce to the heaves in horses. Clover 
in prime condition only by observing should form, therefore, only a part of the 
strictly all requirements. Black, moldy roughage fed to horses. Sheep and cattle 
hay is no more palatable or salable than fed on clover hay require less grain in 
rotten apples. fattening than where fed on a roughage 

Clover Silage. Clover is frequently of grass, cornstalks or straw. Cut steamed 
put into the silo. In fact, as a silage clover hay is often fed as a green food for 
crop it is second only to corn, and sur- poultry in the winter, 
passes clover hay because of its succu- Clover pasture is excellent for all aud- 
ience and payability. Many leaves and mals. Hogs make good gains on it. Care 
the more tender parts of the plants which should be taken when sheep and cattle are 

are the richest in food value and which in first turned on clover pasture to have 

hay-making are lost, are also preserved, them pretty well filled up and no rain or 

For the purpose of silage making the dew on the clover to prevent bloat. Bloat 

clover should be cut at the same period of seldom occurs after stock gets accustomed 
growth as for hay, but should be put into to clover pasture. In this respect clover 
the silo while it is still green and before is much less dangerous than alfalfa. As a 
it is wilted. Even if the dew is on or if it soiling crop clover yields from 15 to 25 
is wet with rain it is satisfactory for tons of green fodder per acre during the 
silage. It should be run through a cutter, season, which may be fed to all animals, 
since when put into the silo whole it lies Clover for Green Manuring. Clover 
too loose, thus permitting the admission is widely used as a green manure, the root 
oi air, which is the main cause of silage and stubble being plowed under after the 
spoiling. (See Silage.) The cut clover tops have been cut for hay. Sometimes 
should be well packed down .in all the the whole plant is plowed under, but this 
corners of the silo so that it is air-tight is not wise farm economy. It is better to 
everywhere. Clover packs better if the cut and feed the hay, returning the 
silo is deeper than for corn. The. fact manure to the soil, and turn under only 
that clover silage can be made in rain or the roots and stubble. According to the 
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Minnesota Station, an acre of clover 
yielding 2 tons of hay has 17(30 pounds of 
roots. These contain about 39 pounds 
of nitrogen, 27 pounds of potash, 28 
pounds of phosphoric acid, and 24 pounds 
of lime. In addition to the fertilizers in 
the roots, that contained in the stubbie, 
crown and fallen leaves must also be 
added. The important facts regarding 
clover roots are that they add from 1500 
to 2000 pounds of organic matter to 
every acre of soil, and from 30 to 50 
pounds of nitrogen. They also change 20 
to 30 pounds each of phosphates, potash 
and lime into more valuable forms of 
plant food for the use of succeeding crops. 
Where clover will succeed there is no crop 
grown that is better for green manuring. 

Mammoth Red Clover is a larger, 
coarser plant than the common red clover 
which it otherwise closely resembles ex- 
cept that it ripens 2 or 3 weeks later. 
This habit makes it better suited for com- 
bining with timothy since they both ma- 
ture more nearly together. The later 
maturity also enables it to escape the 
insect pests which attack the seed of the 
common red. Seed production is plentiful 
and the yield of forage is commonly 
larger than that of red clover. It blooms 
little during the first season and produces 
only one crop a year. It may live longer 
than two years which makes it useful in 
mixtures for pasture. Mammoth clover 
will do fairly well on poor soils where it 
is used as a member of a three-year rota- 
tion. The plant is somewhat more hairy 
than the red clover and more disposed to 
profuse branching in rosette form. 

Crimson Clover ( Trifoliwn incarna - 
turn) also called scarlet clover, Italian 
clover etc., is the preferred winter annual 
legume in the northern half of Mississippi, 
Alabama and Georgia, and in Tennessee, 
South Carolina, North Carolina, Virginia, 
Maryland and Delaware. It is an erect, 
tufted annual, one to 2 feet high with 
hairy leaves and stems and bright scarlet 
or crimson flowers in elongated heads, 
providing a brilliant display of color. 
Used first as a source of hay it has come 
into more and more prominence as a 
cover crop wherever weather conditions 
are suitable. Mild winters and a reason- 
able rainfall are prime requisites. At its 
best in the middle and south Atlantic 
States, it has also been tested in Rhode 
Island, New York, Michigan, Illinois and 
elsewhere, and while occasionally success- 
ful as a summer crop it too often winter- 
kills badly when fall-sown and cannot be 


depended upon outside of its preferred 
habitat. 

Introduced into the United States over 
a hundred years ago it did not attain to 
great prominence until recent years % Be- 
ing an annual its habit is wholly different 
from that of red clover. When planted in 
the fall the flowering stems develop rap- 
idly in late spring ending in the conspicu- 
ous blossoms. Seed formation follows 
apace and the plant dies in the hot- 
weather of summer. 

Crimson clover is tolerant of either clay 
or sandy soils, is not particularly suscepti- 
ble to acidity and will thrive on poor thin, 
soils better than red clover, being hence a 
more efficient soil renovator. Like most 
plants, however, it will of course give 
better returns on fertile, well-drained 
soils. On such land it often succeeds as 
a summer annual in Maine and Minne- 
sota. Experiments in Alabama indicate 
that perhaps many of the failures with 
crimson clover, especially in the south, 
have been due to absence of tubercle- 
forming bacteria in the soil. When crim- 
son clover seed was inoculated with these 
genus the yield averaged 2 tons of cured 
hay per acre as compared with only 760 
pounds without inoculation. On poor, 
worn-out soils a moderate application of 
potash and phosphatic fertilizer may be 
used, but no nitrogen is needed. Lime 
exercises the same beneficial effect as with 
red clover. Wood ashes are particularly 
valuable. 

The chief difficulty, as found by the 
Department of Agriculture, in the pro- 
duction of crimson clover, is in getting a 
stand. The soil must be moist enough to 
germinate the seeds promptly and give 
the young plants opportunity to become 
well rooted. When these conditions are 
met the crop is usually satisfactory. In 
the regular crimson clover belt seeding 
may be done in August or September 
either between the rows of cultivated 
crops or, better still, after the removal of 
a grain crop. Between rows the seed 
is broadcast and covered by harrowing. 
After plowing under grain stubble the 
soil must be thoroughly harrowed and 
packed before seeding in order to avoid 
the disappointment of failure. 

Seed and Seeding. Crimson clover 
seed is larger than that of red or mam- 
moth clover and is almost perfectly oval 
in shape. The seed has a bright reddish- 
yellow color and a high polish. This color 
changes to a reddish-brown as the seed 
becomes older. Eventually the seed loses 
its polish and takes on a dull, dark, red- 
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dish-brown color. Such seed should never 
be purchased, as it is too old to grow. 
American seed has proved more satis- 
factory here than European. 

Crimson clover should be seeded at the 
rate of 15 to IS pounds per acre. It may 
be sown either broadcast or with a drill. 
The former is the more usual practice, 
due largely to the fact that the clover is 
so often sown on land already occupied 
by some such crop as corn, potatoes or 
cotton. Here it is sown immediately after 
the last cultivation and without covering. 
It is not adapted for seeding with wheat 
or rye. When crimson clover occupies 
the ground alone it should be lightly har- 
rowed or rolled in. If crimson clover is 
sown in the spring it makes a small 
growth, comes rapidly to maturity, ripens 
its seed the same season, then dies. If 
sown in summer or early fall it develops 
more slowly, lies semi-dormant through 
the winter, and completes its growth the 
following spring. It is the common prac- 
tice in the Middle Atlantic and Southern 
States to sow the seed any time between 
July 15 and September 15. When seeded 
between these dates it matures the fol- 
lowing spring from 3 to 4 weeks earlier 
than red clover. 

Harvesting. This crop may be har- 
vested in the same manner as common 
red clover. “It is sometimes difficult to 
cure properly, as it is ready to cut at a 
time when wet weather is likely to inter- 
fere. It may be cut for hay as soon as 
it comes into bloom and should never be 
cut for this purpose later than when it is 
in full bloom. The hairs upon the calyx 
of the flowers become hard and stiff as 
the plant matures and are likely to prove 
troublesome to animals eating the hay, 
forming ‘hair balls' in the stomachs of 
the animals, which sometimes cause death. 
When harvested for the seed cutting 
should take place as soon as ripeness has 
been reached, to avoid loss through shat- 
tering. It is also well to thresh the crop 
or put it under cover as soon as it is dry, 
as heavy rains may injure the seed by 
causing it to sprout in the head. 

“Under average conditions from 8 to 15 
tons of green, or 1% to 3 tons of cured 
forage may be obtained from an acre of 
crimson clover. Very poor soil or drouth 
may result in a lighter yield, while as high 
as 20 tons are reported under favorable 
conditions. The yield of seed per acre usu- 
ally ranges from 8 to 12 or 15 bushels." 

Uses. As a hay plant, properly cut 
and cured, crimson clover is superior even 
to red clover. It is similar in composition 


but richer in protein, its nutritive ratio 
being between 1:3.5 and 1:4. It is espe- 
cially adapted for working and growing 
animals. 

As a soiling crop crimson clover ranks 
high. It comes early in the season at a 
time when other forage plants are scarce 
and lasts about 20 days. At the New 
Jersey Station one acre of crimson clover 
yielded 2934 pounds of digestible food — a 
sufficient amount to maintain 10 cows in 
full flow of milk for 20 days. The green 
forage was found to contain 17 per cent 
more protein than red clover and 59 per 
cent more than green rye. 


BRANCH OF ALSIKE CLOVER 

Crimson makes one of the earliest and 
best pasture crops. When 6 inches high 
at the New Jersey Station it contained 
over 1300 pounds of digestible food per 
acre, an amount sufficient to properly 
nourish 12 cows 1 week. 

As a silage crop crimson clover is the 
equal of red clover and is cut and put up 
in the same manner. The silage is con- 
sidered especially valuable for feeding to 
dairy stock. 

It is, however, as a green manure crop 
that crimson clover has one of its most 
important uses. Its season of growth is 
such - that it can be used without in any 
way interfering with the production of 
the primary crop of grain or vegetables, 
and it affords a large amount of fertilizing 
material. The herbage is heavy, the roots 
are abundantly produced and penetrate 
deeply into the soil, and together these 
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form a large amount of vegetable mold, 
exerting a beneficial effect on the physical 
condition of the soil as well as adding 
much nitrogen and othe 


the fall, winter and early spring, and may 
be pastured off or plowed under in time 
for the planting of the next crop. It is 
an excellent cover crop for use in or- 
chards, where it is also one of the best of 
sources of nitrogen for the trees. Crimson 
clover in the orchard reduces the amount 
of cultivation necessary to keep the weeds 
in check, and if the crop is not needed for 
fertilizing the soil, it can be cut for hay, 
soiling or silage. The roots and stubble 
left on the ground from a crop of clover 


valuable ele- 
ments of plant food to the surface soil 
where it will be available to corn, wheat 
and other crops. 

At the New Jersey Station a crop 6 


inches high contained in the whole plant 
104 pounds of nitrogen per 


iiM: pounds or nitrogen per acre; when 
13 inches high it contained 168 pounds; in 
bloom 190 pounds; and when fully ma- 
tured 212 pounds equivalent to the* nitro- 
gen contained in 20 tons of city manure. 
When a heavy crop of crimson clover is 
turned under it decays more rapidly and 

la loc’Q lilrnltr -#■/> ,-.^1 -i 1- ~ „ 


cut when in full bloom at the New Jersey 
Station contained nearly 40 pounds of 


nitrogen, 
acid and 
acre. T ~' 

ture the potash in the roots and stubble 
is increased, ^ but the nitrogen and phos- 
phoric acid is reduced. This crop can be 
used in connection with small fruits as 
well as with peaches, pears and apples. 

Alsike Clover ( trifolium hybridum ), a 
native of northern Europe where it has 
been cultivated for a millennium or more, 
in was introduced into New York about 
>r- 1850. The plant is intermediate in ap- 

tst pearanee between red and white clover, 

id, and was long supposed to be a hybrid 

ag between these species. It usually attains 


over 10 pounds of phosphoric 
over 14 pounds of potash per 
When the crop is allowed to ma- 


ALSIKE CLOVER IN OREGON 
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a height of 1 to 2 feet but the stems 
sometimes reach a length of 3 to 5 feet. 
It is a perennial, thrives best in a cool 
climate and in heavy soils, even in soils 
too sour for red clover. Alsike will tol- 
erate long continued overflows along river 
bottom banks, preferring silt or clay to 
sandy or gravelly soils. > 

The blooms are pink m color and are 
formed on branches along the whole 
length of the stem. From 5 to 6 pounds 
of seed is about the right amount per 
acre. Sowing is done in early spring, or 
sometimes in summer, in New Jersey 
where the crop follows potatoes or cab- 
bage, Seeding on winter grain follows 
the same practice as with red clover. In 
Michigan it is occasionally sown with 
buckwheat in July. Alsike hay is superior 
to that of red clover though the acre 
yield is less. In feeding experiments with 
sheep in Montana alsike proved superior 
to alfalfa or red clover. It furnishes ex- 
cellent pasturage. Five acres of alsike 
under irrigation in Montana provided 
pasture for IS steers for 102 days during 
which the animals gained 4500 pounds of 
flesh, giving a value of $35. an 4 acre for 
pasture. 


The stems of alsike are weak and if 
grown alone it lodges and mats together. 
It is customary, therefore, to seed it with 
red clover or timothy as supports for the 
alsike. The hay is commonly greener 
than that of red clover, is more easily 
cured and is not so readily injured by 
rain. Leaves and flower heads are broken 
off and lost in large degree if the hay is 
allowed to become too dry before han- 
dling. Alsike appears to be quite immune 
to the diseases and insects which affect 
red clover. Like alfalfa and other clovers, 
alsike may cause bloating if animals eat 
too greedily of the green plant. More- 
over, in Tennessee it is reported, that 
alsike may produce sores on the lips or 
forelegs of horses and mules. 

White Clover (Trifolium repens) is an 
important and familiar part of the flora 
of grazing lands in all parts of the U.S. 
except the great plains. In Illinois it 
proved particularly valuable by reason of 
increasing the palatability of the mixed 
forage in pastures. Lime and phosphate 
increased the growth of the mixture, ,• but 
sodium nitrate and ammonium sulphate 
had a depressing effect. White clover is a 
low creeping perennial, not widely sown 
but naturally finds its way into meadows 
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and pastures. It is used throughout the 
northern States in lawn mixtures, and is 
especially suited to seeding with blue 
grass. Its excellence as a bee plant is 
universally known. Where white and red 
clover plants grow in close association 
hybridization frequently occurs, the hy- 
brid plants usually resembling alsike with 
delicately perfumed flowers. In Montana 
white clover has occasionally been liar- 
vested for hay. but it is usually too short 
for such use ana is far more valuable for 
pasture. 

Strawberry Clover (trifolium fragi- 
ferum), a native of Asia minor, has been 
casually carried in other seeds, or acci- 
dentally all over the world. As reported 
by the Department of Agriculture, the 
plant has appeared sporadically in vari- 
ous parts of the U.S. since 1900, some- 
times found in seedings of grasses from 
Australia where its use is extensive. The 
plant is a perennial and spreads by roots 
from the nodes of the creeping stems. It 
is hardly distinguishable from white 
clover except by the flower heads which 
are round or pointed, pinkish in color and 
resemble strawberries. This plant seems 


especially adapted to the Western States 
where it thrives on alkali soils and tol- 
erates a range of temperature from sum- 
mer heat to 40 degrees below zero. 
Strawberry clover is so palatable that 
live stock tend to graze it closely in pref- 
erence to other plants in the mixture. In 
some localities the crop is grazed till June, 
after which sufficient growth to produce 
a fair yield of seed is obtained. 

Ladino Clover, a variety of white 
clover, has been tested in Colorado and 
elsewhere. It makes satisfactory pasture 
where moisture is plentiful and alkali not 
excessive. Its preferred habitat seems to 
be along creek bottoms, in shady places 
or in overirrigated areas. Ladino clover 
cannot survive competition with weeds or 
other farm crops. Hence the seed bed 
must be well prepared and firm. The 
seed should be covered only lightly and 
the soil kept moist for several weeks after 
sowing, 

CORN 

No American family gets through a 
single day without eating com in some 
form. Ham, steaks, lamb chops, turkey 
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drumsticks, eggs, milk, butter and cheese 
are only transmuted and glorified corn. 
Biscuits are probably shortened with a 
lard compound containing corn oil. Flap- 
jacks may be a mixture of corn meal and 
flour, and the syrup poured on them an 
extract of com. Then there are hominy, 
corn pone, hasty pudding, tamales, tor- 
tillas, succotash and scores of other corn- 
made dishes. And corn has become one 
of the great chemical laboratories from 
which come furfural for making dyes and 
resins, starch, oil, sugar, gums, gluten, 


however, can be obtained on a variety of 
soils varying from the lighter sandy loams 
to heavy clays. When a choice can be 
had a warm, porous, well-drained loam 
should be chosen. Com is a rank grower 
and succeeds better under unfavorable soil 
conditions than most farm crops. This is 
due to the remarkably strong root system 
of the plant. Within 60 days from plant- 
ing, com roots have been traced 8 feet 
deep and as far laterally. The main bulk 
of roots, however, has been found to de- 
velop within 8 inches of the surface of 


CULTIVATING CORN IN KANSAS 


grits, glycerin, soap stocks and 
w -lid dxxvj u, Nearly *4 of our corn crop is 
used in making special products. No 
wonder that at the close of the first com 
harvest in Massachusetts in 1621 Gov- 
ernor Bradford set aside a day of thanks- 
giving. 

Since 1900 the U.S. com crop has 
ranged between 87 and 110 million acres 
while the yearly production has been from 
1% to 3 billion bushels. The chief corn 
States are Iowa, Illinois, Indiana, Ohio, 
Minnesota, Nebraska, Missouri in the 
central part of the corn belt, Pennsyl- 
vania and New York in the east, and 
Texas, Kentucky and Tennessee in the 
South. 

Soil. The rich friable loams of the 
Mississippi States are the ideal corn lands 
of the country, and these States furnish 
the bulk of the corn crop. Good crops, 


the ground. Within this area a dense 
network of feeding rootlets reaching from 
row to row and completely permeating 
the whole soil area below the cultivated 
portion is formed. 

Plowing and Cultivating. Thin soil 
should be plowed shallow. On good soils 
depth of plowing seems to have but little 
influence on the crop. Plowing 5 to 7 
inches deep is usual and is recommended. 
Subsoiling for corn is not a profitable 
practice. Corn should be cultivated about 
once every week or 10 days, and espe- 
cially after every rain, in order to break 
up the crust and preserve a^ dust mulch. 
Begin soon after the seed is sown and 
continue the cultivation until .the stalks 
are nearly as high as a man's head. A 
light spike-tooth harrow can be run ovej 
the field until the plants are 6 inches high, 
after which a cultivator, which will run 
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between or straddle the rows, should be 
used. The essential thing in corn cultiva- 
tion is to keep the ground free from 
weeds. The results of 56 tests at 17 dif- 
ferent Agricultural Experiment Stations 
show an average increase of 42 per cent 
resulting from shallow cultivation as com- 
pared with deep cultivation. In moist 
years cultivation is of less importance 
than in dry years. At the Wisconsin 
Station cultivation 3 inches deep left the 
ground more moist below the cultivated 
layer than cultivation 1*4 inches deep. 
If we base methods of corn cultivation on 
the root development of corn it would 
seem that level cultivation 2 to 3 inches 
deep is most logical, and this depth is 
favored by most all the experiment sta- 
tions. The kind of implement used in the 
cultivation of corn is not of so much 
importance as thoroughness and careful- 
ness in using it. 

As pointed out by M. T. Jenkins “the 
greatest plant breeding job in the world 
was done by the American Indians. Out 
of a wild plant not even known today, 
they developed types of corn adapted to 
such a wide range of climates that this 
plant is now more extensively distributed 
over the earth than any other cereal 
crop.” In Peru the Inca Indians devel- 
oped a short-eared variety with black 
flinty kernels for lowdand use and the tall, 
wide-kerneled, soft, starchy strain for 
growing in the high Andes. Portuguese 
navigators introduced corn into Africa in 
1550 and today it is grown in every cor- 
ner of that continent frequently disguised 
under the name mealies. Argentina and 
Brazil head the list of corn producing 
nations in South America. The Danube 
Basin, Italy and Spain rely greatly on 
corn for food. Australia, Java and Egypt 
are among the devotees of corn. 

Corn needs high temperatures night 
and day for best results during the grow- 
ing season. It does not thrive where 
the average night temperature falls below 
55 degrees . F. during the 3 su mm er 
months. Flint varieties stand more ad- 
verse weather conditions than do the 
dents. Corn is raised on the arid plains 
of Russia under a 10 inch rain fall, as 
well as in Hindustan with 200 inches .of 
rain.^ But precipitation in the U.S. corn 
belt is 25 to 30 inches, of which 7 inches 
fall in July and August. 

Planting. The time for planting com 
will, of course, vary with the locality and 
with weather conditions. From southern 
Michigan west to Iowa and south to Kan- 
sas plantings between the 1st and 15th of 


May have generally given the best results. 
The rule should be to plant just as soon 
as danger from frost is past, and the 
earlier thereafter the better. From 2 to 
3 inches is considered the best depth for 
planting corn. 

Experiments made thus far indicate 
that where corn is grown for grain closer 
planting is more usual in the Northern 
than in the Southern States. At the sta- 
tions in Alabama, Georgia, Louisiana and 
South Carolina, rows from 4 to 5 feet 
apart, with stalks at intervals of 3 to 4 
feet, are preferred. With the closer plant- 
ing occur larger total yields, larger yields 
of grain, smaller ears, and more nubbins. 
If the corn is grown for grain the husking 
of the increased number of smaller ears 
increases the cost of the harvest; but if 
the com is grown for silage and the grain 
ensiled with the stalks, the smaller ears 
are no disadvantage. Rows about 40 
inches distant, with single stalks 3 to 9 
inches apart in the row, are considered 
the best distance for silage corn at the 
Pennsylvania and Michigan Stations. 
There is practically no difference in the 
results whether corn is planted in hills or 
drills, convenience in planting and culti- 
vating being the chief factors for consid- 
eration. The total number of stalks per 
acre influences the yields rather than their 
method of distribution. When planted in 
hills at the Illinois Station, 4 kernels in 
hills 3 feet 8 inches apart each way gave 
the largest yields of grain. 

The length of the growing period of 
corn varies much. On the northern 
borders of the com belt some small flint 
varieties develop in 70 days, and dent 
corn if grown at all mature only suffi- 
ciently for silage. In the Southern States 
where dent corns are grown almost exclu- 
sively, the growing period averages 150 
days. In the latitude of Illinois 100 days 
may be considered the minimum for field 
com to fully mature, while later varieties 
often require 150 days. 

Seed. The general belief that seed 
corn obtained . from other soils or more 
northern localities is better than home- 
grown seed has not been substantiated by 
experiments in Alabama, Arkansas, In- 
diana, Maryland, or Oklahoma. On the 
other hand, the experiments at these sta- 
tions clearly show the desirability of 
using only corn for seed which has been 
grown in the same latitude and preferably 
in the same neighborhood where it is to 
be planted. At the Michigan Station fully 
matured seed increased the yield 11 per 
cent as compared with seed not fully ma- 
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tured. In a recent report from the Wis- 
consin Station it is shown in experiments 
extending over a period of 5 years with 
a variety of flint corn, very immature 
seed gave smaller yields of corn and stalks 
and slightly earlier maturity than fully 
matured seed. The largest yield of corn 
and stalks, however, was from com gath- 
ered slightly immature. On the whole it 
would seem best for every farmer to use 
mature seed corn grown on his own farm, 
or at least in his own neighborhood. This 


in 7 instances, decreased in 8 and in 5 no 
effect was noted. In general it may be 
stated that the increased yields obtained 
by detasseling are so slight” that the prac- 
tice is of doubtful benefit. 

Fertilizing. Experiments in manuring 
com have been carried out at nearly all 
the experiment stations and with a vast 
number of different fertilizers and com- 
binations. The results secured are as 
variable as the soils upon which the corn 
was planted and the manures used. In a 
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son clover, melilotus and other similar 
leguminous crops. 

On the farm the corn field is a good 
piace to put the coarse stable manures 
that have to be hauled out before they 
become rotted. The manure should be 
plowed under. The long growing season 
ot the corn will enable it to utilize the 
manures as they slowly decompose, and 
the large amount of weed seeds which the 
manure contains will germinate and be 
destroyed by the thorough cultivation of 


INSPECTING CORN 


the corn, thus furnishing a clean seed bed 
lor a gram or grass crop which may fol- 
low. Cotton seed for heavy lands and 
cotton seed meal for light lands is quite 
generally recommended throughout the 
South. 

The labor cost of harvesting corn is 
greater /than in the case of other cereals. 
The weight of the crop is greater and a 
larger part of the work is done by hand. 
1 he Department of Agriculture has re- 
cently estimated that in harvesting the 
ordinary com crop of 2 billion bushels or 
70 millions tons of ear corn, if all the 
work were done by hand, about 250 
million man hours would be required. 


buskers. The Iowa Station has been 
testing machine harvesters for several 
years. It appears that with continuous 
operation at a speed of 3 miles per hour 
a 2-row machine would harvest 2% acres 
per hour. The Iowa Station has found 
that the _ ‘characteristics desirable for 
machine picking are: stiff stalks to reduce 
storm damage, tough ear shanks to re- 
duce the number of ears that drop off 
before harvest, large ears and hard shell- 
ing to reduce loss of shelled corn at the 
snapping rollers.” The 2 essential fea- 
tures of these machines are the snapping 
rollers to break the ears from the stalks 
and the husking rollers. 
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Where hand methods of harvesting are 
in vogue, the consensus of opinion is that 
com for both grain and stover should be 
harvested soon after the kernels are well 
dented and the blades begin to dry, but 
before the ears are thoroughly ripened. 
For silage, harvest flint varieties when 
just past glazing, and dent varieties when 
well dented. 



EMERGENCY CORN CRIB 

In recent years much attention has 
been attracted to hybrid varieties of corn 
as compared to the open-pollinated 
strains. In Kansas tests during the past 
several years have shown that the hybrids 
stand up well and produce at least 15 per 
cent more com than the open pollinated 
varieties. In Illinois hybrids have also 
proved superior for silage in both quan- 
tity and quality. In case of doubt as to 
variety to be selected the State Ex- 
Station should be consulted. 

Corn enters into nearly all 
farm rotations. For general 
farming outside the cotton belt a good 
4-year rotation is as follows: First year, 
corn ; second year, oats ; third year, wheat 
seeded with grasses in the fall and clover 
the spring; fourth year, clover and 
grass. The coarse barnyard manures 


should be applied to the corn crop, which 
is best able to use them. In the Southern 
States corn, cowpeas, cotton and small 
grains enter into the rotation in a number 
of different combinations. The Alabama 
Station recommends a 3-year rotation as 
follows: “First year, corn with cowpeas 
between the rows, if the land produces 
less than 20 bushels of corn per acre, fol- 
lowed by winter oats; second year, winter 
oats, followed by cowpeas; third year, 
cotton.” 

Feeding Value of Grain. Corn grain 
is relished by all farm animals. On ac- 
count of its high starch and oil content it 
is pre-eminently adapted for fattening 
purposes and stands at the head of the 
list of grains for this purpose. In fatten- 
ing cattle or hogs or for feeding to milch 
cows producing a heavy flow of milk the 
grain is somewhat more effective if 
ground, since in this form it is most easily 
and completely digested. It is not neces- 
sary to grind the grain for sheep worth 
feeding, and to horses it should be fed 
whole. Corn is not quite as good as grain 
feed for horses as oats on account of its 
tendency to produce fat. Foreign experi- 
ments go to show that it may, however, 
constitute one-third of the grain ration 
where oats makes up the other two-thirds, 
and at a less cost and with as good results 
as where the whole grain ration is made 
up of oats. 

In the com growing districts of the 
West it is the common practice of feeders 
to give fattening steers unhusked corn. 
The stalks with the ears are thrown in 
racks, from which the steers pick out the 
grain and such portion of the fodder as is 
palatable. Shoats are allowed to run with 
the steers and pick up whatever shelled 
and undigested kernels there may be. 
While this seems like a wasteful practice 
it possesses the advantage of cheapness, 
and the unhusked grain is preserved in a 
fresh and especially palatable condition. 
Where corn is cheap, as in the central 
corn belt, this is the most economical 
method of feeding it to steers. Cattle 
may just as well husk their own corn as 
to pay a round price for having it done 
by hand labor or machinery. It requires 
on an average a little more than 1000 
pounds of grain to give 100 pounds of 
gain in flesh with steers. Where the ears 
of corn are large or especially hard and 
dry some mechanical treatment is very 
desirable. As noted before, the ground 
grain is especially valuable; but it is a 
concentrated food and must be fed with 
care or the animals are liable to get off 



FIELD CROPS — CORN 


feed. Especially is this true in the later 
stages of fattening, when the animals 
nave a delicate appetite. Bran, ground 
cob,_ etc., should be fed with it. If grind- 
ing is not resorted to, soaking the corn in 
water until it begins to soften may be 
practiced with good results. The Kansas 
fotation found That steers fed soaked corn 
gave larger gains on less grain than where 
fed dry corn. On the whole, there was a 
saving of 15 per cent by soaking the 
shelled corn. Large ears of com should 
be broken up in the feed box with a 
hatchet. Or if the whole cobs, grain and 
ail, with or without the husks, can be run 
through a crusher, so much the better 
For milch cows corn should not form over 


about oOO pounds of grain to produce 100 
pounds of gain. Soaking corn for sheep 
is an undesirable practice. For a further 
account of the feeding value of com see 
under each of the different farm animal* 
and poultry. 

Fodder Corn. Com fodder, or fodder 
corn, as the term is generally applied, has 
reierence to the whole corn plant, either 
dry or green, when grown for fodder, and 
includes the stalk, leaves and ears. Corn 
stover is the stalks and leaves without the 
grain. More than one-third of the feed- 
ing value of the corn plant is in the stover. 
Therefore much will be lost if this is not 
utilized. It is a common practice where 
com is grown for grain to harvest the 
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one-half the grain ration; since for milk 
production, as for lean meat, grains richer 
in proteins are required. 

Corn is the most commonly used grain 
for hogs, but with young pigs, as with all 
other growing animals, it should not con- 
stitute the whole of the concentrated ra- 
tion for a long period. Better quality and 
firmer meat and a larger proportion of 
lean may be obtained when it is fed with 
some more highly nitrogenous grain, as 
peas or barley. Unless too dry it may 
be fed whole. Very dry com should be 
soaked. Corn meal should always be 
soaked when fed to hogs to increase its 
palatableness. The experiments in feed- 
ing hogs corn and cob meal vs. corn meal 
are somewhat conflicting, but practical 
experience is in favor of feeding the 
ground cob with the grain. 

. For sheep no grain excels corn, espe- 
cially for fattening lambs. Numerous 
experiments go to show that it requires 


com in shocks or stooks and husk out the 
grain by hand. When the grain is fed to 
steers or dairy cows this husking is a use- 
less and expensive practice. The cattle 
rather do it themselves. Com fodder 
which has been grown so thickly that the 
ears are scarcely half size is one of the 
very best fodders for horses, young cattle, 
dairy cows and steers in the first stages 
of fattening. Corn stover is, of course, 
less valuable, but for horses not at work 
and for the maintenance of cattle and 
sheep over winter it possesses much 
greater value than is usually ascribed to 
it. Especially is this true when the stalks 
are run through a shredder or feed cutter 
and the coarse stalks made more easy of 
mastication. 

So wide-spread and important a crop as 
com could not have easily escaped its 
quota of diseases and insect enemies. 
More than 350 species of insects attack 
corn, 160 of them being rather injurious. 
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particularly com ear worm, European 
com borer, grasshoppers, cut worms, etc. 
The European corn borer appeared near 
Boston in 1917 and has since spread to 
Maryland, Virginia, Ohio, Indiana, Michi- 
gan, Kentucky and West Virginia. Its 
spread and the virulence of its attacks 
seem to be abating and better control 
methods have been found. The larvae 
pass the winter in their burrows in the 
stalks and the moths emerge in late May 
and early June in Connecticut. The 


creasing inside pressure till it reaches a 
point sufficient to rupture the kernel 
which is said to “pop” or turn inside out. 
Pop com was known to the Indians be- 
fore the white man came to America. It 
is raised in small patches for home use in 
every State, but only a few States grow it 
on a commercial scale. Iowa and Ne- 
braska are the leading States, Iowa with 
an average of 25,000 acres and Nebraska 
with 8,500 acres, and yields of 1600 and 
1100 pounds per acre respectively. 


CORN DAMAGED BY EUROPEAN BORER 


young larvae feed between the leaves and 
in the ear shoot. Four dustings or spray- 
ings have been helpful at that season. 
Nicotine dust or sprays prepared from 
derris roots have given satisfaction. The 
usual control method consists in feeding, 
burning or plowing-under before May 15 
all parts of the com plant left on the field 
from the previous year. Cut worms and 
grasshoppers may be destroyed by poi- 
soned bran. 

Pop Corn is adapted to the same soil 
and climatic conditions as field com and 
requires the same care. The kernel pos- 
sesses a tougher coat than common field 
com and wffien heated sustains the in- 


There are 2 main types of pop corn, — 
the rice corn with pointed kernels, and 
the pearl com with rounded kernels. Ac- 
cording to the Department of Agriculture 
White Rice pop com is the most popular 
and is largely used for confections and 
for concession stands at places of amuse- 
ment. The ears have 16 to 20 rows of 
kernels and are about 7 inches long. 
Hand harvesting is very tedious and in 
recent years mechanical pickers have been 
widely in use. Market demand for pop 
corn is fairly constant but the supply is 
pretty closely adjusted to the demand. 

Sweet Corn as a commercial industry 
has been most highly developed in Iowa, 
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Illinois, Maryland, Ohio, New York, In- 
diana and Maine, the total U.S. produc- 
tion running from 395,000 to 825,000 tons 
on an area of 200,000 to 314,000 acres as 
reported by J. H. Beattie. It is rather 
tender, and successful production requires 
a growing period of S5 to 120 frost-free 
days. Warm, but not excessively hot 
weather is best. In the South it does not 
retain its sweetness. Harvesting occurs 


may. be sown at the last cultivation of the 
sweet com. 

The factory wastes from canning in- 
clude husks, silks' and cobs which amount 
to 55 to 70 per cent of the weight of the 
nrihusked ears delivered to the cannery. 
These wastes may make a valuable silage. 
Moreover the stalks and immature ears 
left in the held at the last picking are 
valuable for fodder or silage. 
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when the kernels are plump and full of 
milk or just as the silks begin to turn 
brown. The ears are snapped in the husk 
leaving a short shank at the base. Dur- 
ing the process of ripening the sugar 
changes to starch. "If harvested too late 
the product will be lacking in flavor, will 
be starchy and will have tough seed 
coats.” 

The reported yields have ranged from 
1 to 8 tons per acre, with an average of 
about 2 tons. In the early days of the 
canning industry only white corn was 
used, but the yellow kinds are increasingly 
forging ahead. On some markets for im- 
mediate table use only yellow corn is 
called for by the consumer. The most 
popular varieties of sweet corn have long 
been familiar to roasting ear epicures, 
namely Golden Bantam, Stowell Ever- 
green and Country Gentleman. 

Sweet corn may be fitted into a number 
of rotations. If clover and timothy sod is 
allowed to stand 2 years and is then fol- 
lowed by sweet com, soy beans or rye 


COTTON (Gassy pium spp.) 

Just 150 years ago Eli Whitney in- 
vented the cotton gin, a mechanical de- 
vice for separating cotton fiber from the 
seed. For 30 or perhaps 40 centuries the 
orientals, with their limitless patience, 
had laboriously hand picked the lint, or 
had removed the seed by a small con- 
traption with 2 wooden rollers, engaging 
each other by a spiral wooden gear. The 
cotton was fed in with one hand while 
the other hand turned the crank. After 
all these centuries this implement may be 
seen in operation on small peasant hold- 
ings in China slowly providing the lint 
for padding the native blue cotton gar- 
ments. The effect of Whitney’s invention 
was little less than marvelous. It wrought 
a new civilization, an economic empire 
based on cotton. The South became the 
Cotton Belt, the home of cotton. 

> Cotton is a fiber which thrives under a 
wider range of climate, is grown by a 
greater number and variety of people, and 
is used for a larger number of purposes 
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than any other fiber. Cotton is by nature 
a perennial. Its original home is in the 
tropics where it may attain a height of 
10 to 15 feet, producing crops of lint from 
year to year. But the growing season is 
long enough to produce one crop of cot- 
ton between frosts in vast areas outside 
of the tropical zone. In practice, there- 
fore, it is treated as an annual and is re- 
planted yearly. Thus it comes about that 
cotton is successfully raised in the West- 


fibers which fitted it for many special 
uses. With the advent of the boll weevil 
the planting of sea island cotton was 
practically abandoned on account of its 
unusual susceptibility to damage by that 
insect. In recent years, however, sea 
island seems to be coming back, especially 
on the coastal plain of Georgia, Alabama, 
Mississippi, Louisiana and Texas, since 
better methods of control have been 
learned. Cotton in the South is a branch- 


LONG STAPLE COTTON 


era Hemisphere from the equator to 37 
degrees north latitude and to 32 degrees 
south latitude, and in the Eastern Hemi- 
sphere into the Ukraine at 46 degrees 
north and into Africa and Australia to 
30 degrees south. The growing season 
required for the annual crop varies from 
5 to 6 months. Treated as a perennial, 
it is difficult to force the plant into defi- 
nite seasons of maturing. In Peru and 
Hawaii trials have been made in cutting 
back the plants to a height of about 1 
foot at the close of the first season, and 
allowing them to produce 1 or 2 ratoon 
crops instead of seeding annually. The 
results were not particularly favorable. 

Cotton belongs to the mallow family 
along with hollyhocks. Two species have 
long been grown in the South, Upland 
and Sea Island. The latter is of peculiar 
importance on account of its longer, silky 


ing annual shrub usually 3 to 4 feet high. 
The flowers of the Upland variety are 
white or cream colored the first day, be- 
coming pinkish on the second, and falling 
on the third day, leaving a small boll in 
the calyx. The boll grows to the size and 
shape of a hen's egg when it splits into 3 
to 5 cells exposing the numerous black 
seeds covered with the cotton fibers. 

The importance of cotton to the south- 
ern States is seen in the extent of cultiva- 
tion of the crop which, since 1900 has 
ranged from 27 to 46 million acres and a 
production of 9 to 18 million bales of 500 
pounds each. During the same period 
our exports of cotton to all countries 
varied from 5 to 9 million bales, the total 
world production in 1939 being around 27 
million bales. For many years we pro* 
duced 60 to 65 per cent of the world’s 
cotton, and spinners from far and wide 
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looked to U.S. for their supplies. Our 
large scale methods of farming made it 
possible to dominate the market. The 
U.S. crop of 1931, for example, was nearly 
17 million bales, whereas, outside of India 
where cotton has been grown for 4000 
years, the whole British Empire had 
worked u P> only to 300,000 bales. But 
variations m prices and quality of lint 
along with other considerations, led for- 
eign manufacturers to look to other cot- 


bur extractor, which picks 4 or 5 acrer* 
per day and gathers 95 to 98 per cent of 
the seed cotton. By contrast 100 pounds 
is a fair day’s work by hand labor. The 
seriousness of the labor problem is ap- 
parent when it is remembered that the 
picking season lasts about 100 days, and 
that the fields must be gone over 2 to 4 
times as the bolls ripen. The perfect 
mechanical cotton picker has not ap- 
peared but it may be in the offing. There 
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ton growing countries for their raw cotton 
and to take part in financing cotton pro- 
duction wherever suitable areas were 
available. For several years the cotton 
output of our competitors has been grow- 
ing, at least up to the outbreak of the 
Axis powers into universal piracy, so that 
we now have to share cotton honors with 
Brazil, Russia, India, China, Egypt and 
many other less extensive developments. 

Notwithstanding the numerous modern 
improvements in methods of planting, 
cultivating and harvesting, the crop re- 
quires a great deal of hand work. The 
Texas Station insists that we must look 
to more perfect harvesting machinery for 
further reduction in labor. This Station 
has developed a stripper-harvester, with a 


is some difficulty in adjusting 
chines to the varying height of the cotton. 
Bits of broken leaves and other trash are 
also gathered by the mechanical pickers 
which puts an added burden on the ginner 
to turn out clean fiber. 

In estimating requirements of raw ma- 
terials for war needs it was soon found 
that cotton was perhaps as essential as 
rubber. This is due to the almost endless 
uses of cotton for clothing, airplanes, 
autos, bags and the thousand and one in- 
dustrial uses as well as for household pur- 
poses, foods, soaps, cellulose, stock feed, 
plastics, etc. A page of fine print would 
no more than barely hold a mere list of 
such items. But the cotton experts of 
the Texas Station go on to elaborate their 
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point. We may have an ample suppiy of 
cotton but- quantity is not sufficient. The 
demand for high grade and medium lint 
is increasing. While we may have enough 
cotton shorter than % mch for a three 
years’ supply, and a two years’ stock for 
% to 2 %s inch, we have less than a years’ 
supply of staples Dio inch or more in 
length. Strength, uniformity and epinna- 
bility are what the manufacturers are de- 
manding. One of the answers to the 


resting upon clay are recommended. Hu- 
mus is required. Deep and thorough 
preparation of the seed bed is urged by 
growers and experts in all parts of the 
cotton belt. The roots are shallow and 
may be badly injured by deep cultivation 
during the growth of the crop. Shallow 
and frequent cultivation is necessary to 
keep down the weeds. All subsequent op- 
erations are lightened and the yield is 
improved by deep plowing and thorough 
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problem of uniformity is found in the 
wider spread of so-called community pro- 
duction, whereby neighbors, by coopera- 
tive action, agree on one variety of cotton 
to be planted by all members to the ex- 
clusion of other varieties, and to plant 
only selected seed of that variety. The 
long continued planting of run-of-the-gin 
seed had resulted in the production of a 
motley collection of grades and staples in 
almost ever}' community, thus making it 
difficult for the ginners to segregate the 
qualities. ' 

The most favorable climatic conditions 
for cotton production, in U.S. are a mild 
spring with light and frequent rainfall, 
a moderately humid summer with warm 
days and nights, and a long, dry and cool 
fall. The cotton plant has a deep tap 
root which enables it to withstand drouth 
fairly well. Clay loams and sandy loams 


harrowing of the ground before planting. 
Grass is the bane of the cotton grower 
and must be held in control. 

The rate, spacing and depth of planting 
vary so widely in different localities that 
on these points it is best to depend upon 
the suggestions of successful farmers in 
each region. 

The Bureau of Chemistry has estimated 
that in the production of 40 to 50 million 
acres of cotton about 2 million tons of 
fertilizers are used yearly, about 70 per 
cent of the amount being applied in 
North Carolina, South Carolina, Georgia 
and Alabama. About 95 per cent of the 
cotton land of the south-eastern States 
is fertilized, while much less is utilized 
farther west. Average applications west 
of the Mississippi are about 500 pounds 
and 600 to 800 east of the river. All ex- 
perience indicates that cotton seed should 
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not be planted in contact with the fer- 
tilizer but that the fertilizer should be 
placed 2 or 3 inches below the seed or, on 
some lands still better, about the same 
distance to the side of the seed row. 
Cotton fiber is easily soiled or injured 
by rain or carelessness in picking. Top 
prices are paid only for clean fiber. The 
cost of picking may be 20 per cent of the 
total outlay, but it is foolish to spend the 
other SO per cent and then spoil the crop 
by neglect. Ginners and growers are 
often equally negligent in this regard. 



BOLL WEEVIL ENLARGED 


Cotton has not escaped the attention of 
more or less serious insect enemies and 
diseases. No one could have failed to 
hear of the ruinous march of the boll 
weevil from Mexico across the U.S. cotton 
belt. This is a chocolate colored or black 
snout beetle about % inch long. The 
adult insect comes out of winter quarters 
where it has been hiding under trash of 
any kind, and attacks young squares or 
bolls. The period of emergence from hi- 
bernation ranges from early March to 
July. The weevil punctures the squares 
for feeding or egg laying and the infested 
squares soon drop. The entire length of 
a generation from egg to adult is 2 or 3 
weeks and there may be several genera- 
tions in a single season. Fortunately an 
effective remedy is at hand. The Bureau 
of Entomology recommends dusting the 
plants with calcium arsenate, as soon as 
10 per cent of the squares has been at- 
tacked, at the rate of from 4 to 6 pounds 
per acre. Large scale ground machines 
and airplanes have been used in spreading 
the insecticide. The earlier the crop is 
started the better the result since thereby 
a higher percentage of the crop is beyond 
the square stage before the weevils wake 
up from their winter sleep. For* control 
of the many other insect enemies of cot- 


ton, the grower may best call on the 
County agent or State Experiment Sta- 
tion for advice. 

Root rot is the most destructive disease 
of cotton, occurring in Texas, Oklahoma, 
Arkansas, New Mexico and Arizona. No 
good remedy has been discovered, but a 
2 or 3 year rotation, combined with deep 
plowing, helps measurably. Fusarium 
wilt, another serious disease of cotton, can 
only be avoided in infected areas by 
planting seed of resistant varieties of 
cotton. 

COWPEAS ( Vigna sinensis) 

The cowpea, widely distributed in Af- 
rica, Asia and the Mediterranean region, 
and introduced into North Carolina in 
1714 or earlier, is now raised more exten- 
sively than any other legume in the South, 
the total acreage of this crop for the’ U.S. 
being 5,385,000 acres with only a few 
thousand acres north of Maryland. 

According to the classification of W. J. 
Morse of the Department of Agriculture, 
there are 3 groups of cowpeas : — the cow- 
pea proper, the catjang and the asparagus 
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bean. Of the first group the Whippoor- 
will, Iron and New Era and their hybrids 
are most valuable. The best known is 
Whippoorwill, a tall, bushy prolific va- 
riety, maturing in about 75 days, seeds 
buff speckled with blue. The catjang 
group, or Hindu cowpeas, are half-bushy 
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with small oblong seeds and erect pods 
3 to 5 inches long. The blaekeye varieties 
belong here and have been grown as a 
table vegetable since ancient times. The 
third group includes the Asparagus, or 
Yard-Long bean with procumbent viny 
plants 1 to 3 feet long, inflated soft beans 
used in China and parts of Europe as 
snap beans for human food. 

The advantages of growing cowpeas are 
briefly summarized by the Louisiana Ex- 


all weeds, and thus serves as a cleansing: 
crop; (8) it is the best preparatory crop: 
known to the Southern farmer, every kind 
of crop grows well after it; (9) it fur- 
nishes a most excellent food in large 
quantities for both man and animals. 

Seeding and Cultivation. The time 
and manner of growing cowpeas is con- 
ditioned upon several factors. If vines 
are wanted in the South the crop should 
be planted early; if seed is wanted, later 
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periment Station as follows: (1) The cow- 
pea is a nitrogen gatherer; (2) it shades 
the soil in summer, keeping it in a condi- 
tion most suitable to the rapid nitrifica- 
tion and leaves it friable and loose and in 
the best condition for a future crop; (3) 
it has a large root development, and hence 
pumps up from great depths and large 
areas the water, and with it the mineral 
matter needed by the plant; (4) its adap- 
tability to all kinds of soils, stiffest clays 
to most porous sands, fertile alluvial bot- 
toms to barren uplands; (5) it stands the 
heat and sunshine of Southern summers; 
(6) its rapid growth enables the fanner 
in the South to grow 2 crops a year on 
the same soil; (7) when sown thickly it 
shades the soil effectively, smothering out 


planting will give better results. The 
amount of seed to sow depends in a large 
measure on the size of the peas and 
whether they are sown broadcast or 
drilled in. Seeded broadcast from 1 
bushel of the smaller to 2 bushels of the 
larger seeded varieties will be required; 
while if drilled in the amount will vary 
from 6 to 16 quarts. If the crop is 
planted early or on comparatively rich 
land a less amount of seed will be needed 
than for late plantings or- on poor land. 
Experiments at the Georgia Station show 
that discolored peas are just as good for 
seed as any other. 

The cowpea requires a warm, moist 
seedbed, and the peas rapidly rot if the 
seed is planted too early, while the ground 
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is still cold and wet. This fact accounts 
for many failures reported from Northern 
States where attempts have been made' to 
grow the eowpea. The ground for the 
crop should be plowed and harrowed until 
a good tilth is secured. When sown in 
drills the rows are made from IS to SO 
inches apart depending on whether the 
smaller or larger varieties are grown. The 
seed should be covered about 2 inches 
deep. When, the seed is drilled in the 
rows can be cultivated one way. As to 
the relative merits of drilling and broad- 
casting cowpeas, the Mississippi Station 
states that it has been its experience that 
the increase in yield in both seed and hay 
obtained when the eowpea was drilled in 
was more than sufficient to pay for the 
additional expense in drilling and culti- 
vating the crop. 

When the crop is sown broadcast and 
harrowed in it requires no further atten- 
tion in the way of cultivation. It re- 
quires, however, a greater amount of seed, 
the growth of the plant is less vigorous, 
and the crop is not so easily cut if wanted 
for hay as when the seed is drilled in. 
When seed is plenty and labor scarce the 
general custom is to sow broadcast. 

Fertilizing. It has been clearly shown 
by experiments at a number of stations 
that fertilizing the eowpea with nitrogen- 
ous fertilizers is not necessary nor profit- 
able. This plant is able to secure all the 
nitrogen it requires for its* growth from 
the air, (See Leguminous Plants.) It 
responds promptly to small applications 
of phosphoric acid and potash on most 
soils, but large applications have not been 
found to pay. The Georgia Station states 
that in the oak and hickory belt of that 
and adjoining States it is doubtful econ- 
omy to supply even small amounts of 
potash. At the Delaware Station the use 
of 160 pounds of muriate of potash dou- 
bled the yield of vines, while superphos- 
phate was without effect. In Georgia the 
best yields were obtained when superphos- 
phate at the rate of 200 to 400 pounds 
per acre were used.^ Generally 100 to 150 
pounds per acre will be found sufficient. 
Stated briefly, rules for fertilizing cow- 
peas may be formulated as follows: On 
soils devoid of vegetable matter use stable 
manure, cotton seed or other organic ma- 
nures^ On very light soil, cotton-seed 
meal is preferable to cotton seed and 
should be used at the rate of 150 to 200 
pounds per acre as a top dressing. On 
soils long under cultivation use 100 to 150 
pounds of acid phosphate and about the 
same amount of muriate of potash, or the 


equivalent of these in some other form. 
Potash is not likely to be of much benefit 
on clay soils. 

Harvesting. At the Georgia Station 
it was found that the best disposition of 
a crop of cowpeas was first to convert the 
vines into hay, or silage; and second to 
permit the peas to ripen and gather or 
pasture them “Mowing the vines and al- 
lowing them to lie on the surface and 
plowing under in November was decidedly 
better than turning the vines under in 
August.” Turning the vines under green 
gave the poorest economic results of all. 

Owing to the rank and succulent nature 
of cowpeas they are somewhat difficult to 
cure into hay. The vines are cut for this 
purpose w r hen the first- pods begin to 
ripen. The method of curing which has 
given good results in Mississippi is out- 
lined by the experiment station as fol- 
lows: — “The mower is started in the 
morning as soon as the dew is off, and run 
until noon or until as much has been cut 
as can be handled in the afternoon. As 
soon as the top of the cut vines is well 
wilted the field is run over with a tedder 
to turn the vines over and expose them 
more thoroughly to the air and sun. 
When the crop is very heavy the tedder 
is used a second time, though this is sel- 
dom necessary. Vines which have been 
cut in the morning and tedded in the 
afternoon are usually dry enough to put 
into small cocks the next afternoon, and 
if the weather promises to be favorable 
they are left to remain in the cocks 2 or 
3 days before they are hauled to the barn. 
If it should rain before the vines are put 
in cocks they are not touched until the 
surface is well dried off, and then tedded 
as though freshly cut. Those which are 
in cocks are not opened until w r ell dried 
on the outside, and are then handled as 
little as possible to secure a thorough air- 
ing. A light rain does very little damage 
to the hay, even after the curing has be- 
gun, if handled promptly and properly, 
and a heavy rain for a day or two may 
fall on freshly cut vines and do little or 
no damage. The essential point in mak- 
ing hay is to do the work as rapidly as 
possible, and avoid any handling of the 
vines when wet with either dew or rain. 
We find that it pays well to use a tedder 
for stirring up the freshly cut vines so as 
to admit sim and air freely, though if a 
tedder cannot be had the work can be 
done nearly as well, though more slowly, 
by using a fork. 

“It is not safe to bale the vines direct 
from the field. Of course that is the most 
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convenient plan, but, as in many other 
cases, the quickest way is not the best. 
Although the field cured hay may appear 
and feel perfectly dry, it still contains a 
considerable amount of moisture, and if 
packed closely at once, it is sure to under- 
go a heating and fermentation, the escape 
of the heat and moisture is prevented, 
and decay is the result. We find the only 
safe plan is to put the hay, for a few 
weeks, into a stack covered with straw, 
or, still better, into a barn, where it 
should not be piled too deep. After a 
month it may be packed without danger 
of finding moldy or dusty hay in the cen- 
ters of the bales.” 

Somewhat different from this is the 
method of curing advocated by Prof. W. 
F. Massey of the North Carolina Station. 
He advocates putting the hay into the 
bam when it has dried out enough so that 
if a handful of the vines is taken and 
twisted hard no juice runs out. When 
once in the barn the vines should not be 
disturbed, but allowed to heat and cure 
with as little contact with the air as possi- 
ble. It is not necessary or advisable to 
rake the vines into windrows and cock. 
When cocked they are more liable to mold 
at the second handling in the barn. The 
vines should be simply left on the ground 
until they are in the half cured condition 
and then hauled in while still limp. Thus 
treated all the leaves are saved and a 
good green well cured hay secured. 

The bush varieties are considered best 
for hay because of the greater ease with 
which they can be mowed and handled. 
A stack frame for curing cowpea vines 
has been devised by the Arkansas Sta- 
tion. The frame is essentially a series of 
shelves made of poles or rails placed 12 
inches apart and resting on horizontal 
supports 2 feet apart. The wilted pea 
vines are piled on the bottom rails 2 feet 
high; the second shelf of rails is then put 
on and more pea vines added etc. Care 
is taken to keep the sides of the stack 
perpendicular, as the vines will not shed 
rain. The top of the stack should be 
covered with straw or something to turn 
water. Hay thus put up cured perfectly 
and was of a bright green color and of 
excellent quality. In using the hay take 
that from the lowest shelves first. 

Cowpea seed is harvested by picking off 
the pods when they are ripe and thresh- 
ing either with a flail or by machine. 
Sometimes the vines are run through a ■ 
thresher, from which the concaves and the 
alternate teeth of the cylinder are re- 
moved; but this breaks and bruises many 


of the seed and is not generally practiced. 
Usually fanners gather only enough peas 
to seed the following season. Fully 95 
per cent of the peas placed on the market 
are hand picked. 

Use as Green Manure. As noted 
above, the most economical way of using 
cowpeas is to feed the vines and peas to 
stock and return the manure to the soil. 
When this cannot be done the whole crop 
is often plowed under. On heavy clay 
soils which need loosening the vines 
should be turned under green. The 
heavier the crop turned under the greater 
will be the beneficial action on the me- 
chanical condition of the soil. On sandy 
soils which are already too light the vines 
should be grazed and left on the surface 
to decay. Where the vines are plowed 
under the operation should be done in the 
fall and the ground immediately followed 
by some winter growing crop, such as 
rye, wheat, winter oats or vetch. The 
roots of these growing plants catch and 
hold the foods liberated by the decaying 
vegetable matter in the soil and thus pre- 
vent winter leaching and washing. The 
following spring the green cover crop can 
be plowed under and the regular crop of 
corn, cotton or small grain grown. Where 
it is not practical to grow this winter 
cover crop it is best in practice to let the 
vines lie on the ground over winter. This 
prevents the washing and leaching of the 
soil that would occure on freshly plowed 
ground. 

From analyses made at a number of 
experiment stations it has been clearly 
shown that an average crop of cowpeas 
turned under will acid to the soil more 
than 110 pounds of nitrogen per acre. 

Feeding Value. In a general way it 
may be stated that cowpea hay is about 
equal in feeding value to good clover or 
alfalfa hay. It is especially rich in blood, 
bone and muscle-making material. Hogs 
do especially well on cowpeas. An acre 
of ripening peas will pasture from 15 to 
20 young hogs. Where it is intended to 
turn the vines under for green manuring 
it is advisable to first pasture with hogs. 
The droppings of the hogs will enrich the 
soil and a large amount of firm pork of 
excellent quality can be secured. Pigs 
also relish the cured hay, and it should be 
fed to fattening hogs in addition to the 
corn ration. 

The place of the cowpea in rotations 
will depend on whether it is to be used as 
hay or for green manure. In Texas a 
favorite rotation is wheat, cowpeas, corn, 
cotton. In Oklahoma a 3-year rotation in 
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dry season from June to September, 
which cures the flax to a golden yellow, 
and furnishes good weather for drying the 
retted straw. A heavy growth takes place 
in the Great Lakes region, but the straw 
is coarse and the fiber inferior in strength. 
Recent experiments in Georgia indicate 
the possibility of profitable culture of flax 
in that State. 

According to A. C. Dillman of the De- 
partment of Agriculture “Flax requires a 
firm seedbed. Poor stands often are due 
to seeding too deep in loose soil. Sod 
broken in the fall or spring should, be 
packed by heavy rolling or by disking, 
harrowing and rolling, and the surface 
should be made level before being seeded. 
Sod land should be prepared as soon as 
possible in the spring in order that the 
seed may be sown before the turned sod 
becomes dry. Where tractor outfits are 
used, plowing, disking, harrowing, pack- 
ing, and seeding often are done in one 
operation. Pasture and meadow lands 
usually should be broken late in the sum- 
mer. The rough sod will catch and hold 
the snow, frequent freezing and thawing 
will mellow the sod, and the land can be 
put in condition for early seeding.” 

A firm seedbed is as essential when flax 
is grown in rotation with other crops on 
old land as it is on sod land. For this 


common use is corn, cotton or xvanr ior 
the first year, followed by cowpeas and 
wheat. Cowpeas are much grown for hay 
in mixtures with sweet sorghum, Kafir, 
Sudan grass, Johnson grass, soy beans or 
millet. 

The seed of the cowpea is often at- 
tacked by the cowpea weevil and the 4- 
spotted bean weevil. These pests may be 
controlled by fumigation of the seed with 
carbon bisuiphid as mentioned for gran- 
ary insects under wheat or by soaking the 
seed for one minute in boiling water. The 
seed will be injured if kept in the water 
for a longer period. 

FLAX ( Linum usitatissimum) 

Flax has been cultivated from the earli- 
est times, being mentioned in Exodus, and 
used in making the cloth wrappings of 
Egyptian mummies. Flax for fiber was 
raised for hand spinning in farm homes 
from early colonial days to about 1850 
when hand spinning wheels went out of 
use. Flax is now raised chiefly for seed 
and mostly in the Dakotas, Minnesota, 
Iowa, Montana and California, with a 
total area of 3,400,000 acres, and a yield 
of about 31,400,000 bushels of seed. The 
climate of the Willamette Valley, Oregon, 
is well adapted for flax fiber production, 
with abundant moisture in spring and a 
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reason corn ground usually is disked in- 
stead of plowed in preparation for flax. 
If spring plowing is necessary, the land 
should be made firm by rolling or disking, 
with the disks set nearly straight. 

Method of Seeding. “Flax generally 
should be sown with a grain drill at a 
depth of about 1 inch. A drill with press 
attachments is most satisfactory, as it 
presses the moist soil around the seeds, 
thus insuring even germination. When it 
is necessary to sow on loose soil, it is 
sometimes desirable to release the pres- 
sure springs on the drill and depend on 
the weight of the disks to place the seed 
at the proper depth. 

“In seeding wheat or other grain with 
flax, the two kinds of seed are mixed in 
the desired proportions at the granary 
and sown together about 1 inch deep. 
Usually alfalfa or clover is sown with a 
grass-seeding attachment to the drill, al- 
though the seed of these plants can also 
be sown readily when mixed with flax.” 

In the northern Great Plains region flax 
seeded early in May gives the highest 
yields, but it may sometimes ripen before 
frost if sown the first week in June. The 
rate of seeding is usually 2 or 3 pecks 
per acre, the larger amount on irrigated 
land. 

Flax has been raised for 40 years or 
more in Washington, Oregon and Idaho, 
and more recently has assumed some im- 
portance in the Imperial Valley, Cali- 
fornia. The stout Argentine type of flax 
seems adapted to the Imperial and Sac- 
ramento Valleys. Punjab, Golden and 
Abyssinian flaxes also give much promise 
in California. 

Crop Rotations for Flax. “Flax is 
grown to best advantage in rotation with 
clean-cultivated crops or on fallow land 
kept free of weeds. It does well following 
beans, peas, corn, sugar beets and other 
clean-cultivated row crops. Alfalfa, clover, 
wheat or barley land also is suitable for 
flax, provided it is free of weeds. 

“Grain sorghum, sorgo, Sudan grass, 
and millet should not be followed immedi- 
ately by a flax crop. Sorghum land 
should be fallowed for a year, or sown 
with a leguminous crop for soil improve- 
ment before being sown to flax. The leg- 
ume may be grown either as a winter or 
summer crop. Some suitable winter crops 
for use on sorghum land are field peas, 
vetch, sourclover and fenugreek. If sum- 
mer crops are preferred, cowpeas, soy 
beans, guar or sesbania may be used. The 
choice of crop should depend on soil and 
climatic conditions and whether it is 


grown for feed, or only for soil improve- 
ment. The injurious after effects of sor- 
ghums, including Sudan grass, may be 
very serious and result in crop failure if 
flax is seeded before the sorghum roots 
and stems have decomposed and soil fer- 
tility has been restored. 

“Flax may follow flax, but when this is 
done a quick-maturing clover crop usually 
is grown during the summer and turned 
under before the land is prepared for the 
second crop of flax. For example, in the 
Imperial Valley of California, where flax 
is harvested in May, the land may be pre- 
pared immediately by disking and seeded 
to sesbania, guar, cowpeas or soy beans. 
With plenty of water for irrigation, these 
crops will be ready to plow under in 60 
to 90 days. This allows ample time for 
the green manure to partly decompose 
before flax is seeded again in November. 
When this practice is followed, flax may 
be grown on the same land for a number 
of years without diminishing yields. This 
cannot be done, however, on nonirrigated 
or dry land. Although flax can be grown 
for 2 or more years on the same land, as 
a general rule, it can be grown to best ad- 
vantage in a regular crop rotation where 
the land is relatively free of weeds and 
fairly well supplied with nitrogen, as fol- 
lowing a legume, and where a firm seed- 
bed can be prepared at small expense.” 

Flax has only a slim chance in competi- 
tion with weeds. It is useless to seed flax 
in weedy land. One or 2 cultivations in 
spring before sowing flax should be a reg- 
ular practice. 

Until recently the common method of 
harvesting flax was to pull the plants by 
hand, but mechanical pulling machines 
have been devised and are in general use 
in Oregon. If the crop is grown for pro- 
ducing upholstery tow, it may be cut with 
a mower and allowed to lie on the ground 
a few days before being hauled to the 
mill. “The farmer delivers the straw for 
fiber at the scutching mill. The processes 
of preparing the fiber from the un~ 
threshed straw require special apparatus 
and must be carried on by men with skill 
and experience in this particular work in 
order to produce uniform fiber acceptable 
to flax spinners.” 

Usually only the poorest fields are used 
for tow and the yield in such cases is 
about 1% tons cured straw per acre. The 
yield of fiber flax averages about 1% tons 
per acre. Wilt is the most destructive 
disease of flax, sometimes destroying the 
whole crop. The spores of this disease 
remain in the soil and attack the flax 
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roots. Wilt has been the cause of the 
constant migration of flax from one sec- 
tion or State to another in search of new 
uninfected soil. Wilt-resistant varieties of 
flax have been bred. Good rotations for 
prevention have been worked out in which 
flax comes only once every 5 years. If a 
field once becomes infected it should not 
be planted again to flax for at least 10 
years. 

GRASSES 

There is a vast number of grasses na- 
tive and otherwise growing in this country 
which stock pasture upon; but the num- 
ber of really important cultivated hay 
grasses scarcely exceeds a dozen. East of 
the Mississippi, timothy is grown to the 
practical exclusion of all other hay grasses. 
Next in importance as a hay grass is red- 
top or Rhode Island bent, which is also 
present in most meadows. . Kentucky 
bluegrass or June grass, as it is sometimes 
called, is pre-eminently the cultivated 
pasture grass of the United States. Ber- 
muda grass is extensively grown in the 
Gulf States. Other grasses that are much 
written about but less grown are orchard 
grass and the various fescues and brome 
grasses. These grasses and a number of 
others adapted to the dry regions of 
the West, lowlands, marshes, permanent 
meadows, etc., are noted in detail under 
separate headings below. 

Grasses are seeded either with or with- 
out a nurse crop, sometimes alone, and 
sometimes mixed with other grasses. Tim- 
othy is quite generally grown with a small 
proportion of red clover added. These 
plants supplement each other well, since 
the. timothy is a surface rooted plant, 
while the clover sends its roots down 
much deeper, bringing up plant food from 
the subsoil. The quality of the hay is also 
greatly improved by the addition of the 
clover. Grass mixtures are not generally 
advised ivhere hay is grown for market. 
In permanent meadows and pastures, 
however, it is generally advisable to seed 
mixtures of a number of grasses to insure 
an abundance of herbage at all seasons of 
the year. 

Bent Grasses. These include the 
Rhode Island bent ( Agrostis canina ), 
creeping bent (A. stolonifera), common 
redtop (A. vulgaris) and a number of 
other less w r ell known grasses. All are 
very similar in habit of growth. They 
are perennials 2 to 3 feet high and grow 
from creeping rootstocks. The roots 
closely interlace and form one of the most 
dense sods known. The chief value of 


these grasses is for pasture, especially for 
dairy farming. They stand the trampling 
of stock well and are especially valuable 
for making good pastures in sandjq moist 
places where it is too marshy for other 
grasses. They may be overflowed and 
covered with water for 2 to 3 weeks with- 
out injury. On drier soils very good pas- 
tures are also made. On rich lowlands 
redtop sometimes grows 4 feel? high and 
yields 3 tons of hay per acre. 

These grasses are cultivated chiefly in 
the Eastern and Middle States as far 
South as Tennessee. Experiments at the 
experiment stations show that they are 
well adapted to nearly all parts of the 
United States, growing a little taller in 
the South than in the North. 

As a hay crop the bent grasses are not 
very satisfactory. The yield is light, 
varying from % to 2 tons of cured hay 
per acre. The crop should be cut just 
before the seed matures. They are easily 
seeded either alone or with other grasses, 
particularly timothy, and maintain them- 
selves well against weeds. Seeded alone 

1 to 2 bushels per acre are required. The 
method of seeding is that observed with 
timothy. They require 2 or more years 
to become thoroughly established, and are 
therefore not satisfactory in rapid rota- 
tions. Rhode Island bent and creeping 
bent are both excellent lawn grasses. For 
this purpose the former should be seeded 
at the rate of 3 to 4 bushels per acre and 
the latter 3 bushels. 

Bermuda Grass ( Cynodon dactijlon ). 

A low perennial grass having a creeping 
habit of growth. It roots at the joints 
and forms a close sod. The leaves at the 
base of the plant are short and numerous 
and the upright flower stem on poor soils 
only a few inches high. On richer soils 
the nearly leafless stems may grow 1 to 

2 feet high. It is a native of the tropics 
and produces seed in quantity only in the 
extreme southern portions of the United 
States. Bermuda is one of the most val- 
uable pasture grasses of the South and is 
propagated to some extent on the Pacific 
coast. It is very resistant to heat and 
drouth, but will not thrive in the shade, 
and is very susceptible to hard frosts. It 
is not profitably grown north of Virginia 
and Kentucky. 

^ As a hay plant it may be cut 3 or 4 
times each season, and imder ordinary 
conditions will yield 1 to 2 tons of nutri- 
tious hay per acre. It is pre-eminent, 
however, as a summer pasture crop, flour- 
ishing where other grasses are parched 
and dead and withstanding grazing and 
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the trampling of stock better than any 
other grass. Bermuda grass will grow on 
nearly all sods unless too moist. It pre- 
fers rich, sandy and alluvial soils. It is 
propagated either by seed or by sowing or 
planting the chopped sections of the root- 
stocks. Seed is rarely used. The roots 
for sowing are prepared by shaking the 
dirt from them and running them through 
a cutting box. These cuttings, about an 
inch long, are sown broadcast and lightly 
harrowed in. Sown with oats, the grass 
is ready to occupy the field as soon as the 
oats are harvested. Pieces of Bermuda 
grass turf may be used in the same man- 
ner. The grass spreads very rapidly and 
soon completely occupies the whole field. 
It should be cut early and often for good 
hay. 

Bermuda grass once established is very 
persistent and is a troublesome weed in 
tillage, and should be used mostly for 
permanent pastures. It can be eradicated 
by shallow fall plowing so as to expose 
the roots to frost, followed by cotton with 
clean cultivation and cowpeas for 2 or 3 
seasons. The grass is especially valuable 
in lawns not too far north as it remains 
green when all the other grasses are 
parched and yellow. It turns brown, 
however, with the first heavy frosts. It 
is particularly valuable for binding drift- 
ing sands and to keep the soil from wash- 
ing. 

Big Blue Stem (Andropogon provin- 
tialis). A stout perennial 2 to 6 feet 
high, with numerous long, rough margined 
leaves and flowers in 2 to 5 short spikes 
at the apex of the stem or its branches. 
It has a wide range east of the Rocky 
Mountains along river bottoms and such 
places and is particularly abundant along 
the Mississippi River. It is well liked by 
stock both as green forage and as hay. 
The Iowa Station states that it is an im- 
portant factor in the hay production in 
the northwestern portion of the State and 
brings a higher price in the market than 
any other wild hay, and that for horses 
many farmers prefer it to timothy. It 
starts late in the spring and the early 
growth consists of an abundance of long, 
succulent leaves. The plant should be 
cut in early bloom for hay. If not cut 
until fully matured the stems become 
hard and woody and the hay is of inferior 
quality. It is said to mature seed rarely. 
Blue Stem thrives on poor, sandy and 
rocky soils as well as on the richer 
prairies. 

Little Blue Stem (A. scoparius) grow r s 
in bunches and is common on the prairies, 


especially on the poorer, sandy soils. It 
is valuable for hay, but is not so produc- 
tive as the big blue stem. It is useful as 
a fall pasture plant. 

t Blue Joint ( Calamagrostis Canaden- 
sis ). A native perennial grass common 
in low, moist meadow’s or wet, boggy 
grounds in the Northern and Northwest- 
ern States west to the Pacific. The 
smooth, hollow stems are 3 to 5 feet high 
and bear open brown or purplish panicles 
much resembling red top. The leaves are 
rough, about a foot long and half an inch 
wide. The plant spreads by underground 
shoots and is sometimes found occupying 
considerable areas to the exclusion of 
other grasses. It seeds sparingly. The 
hay made from it is highly prized by 
farmers, being nearly as good as timothy 
and readily eaten by all farm stock. It 
grows naturally in low r , moist meadow’s, 
but has succeeded well under cultivation. 
It should be cut early for the best hay. 

Brome Grass ( Bromus inermis). 
Smooth, Awnless, Hungarian or Austral- 
ian Brome Grass, as it is variously called, 
was introduced into this country from 
Europe about 60 years ago. It is a vig- 
orous, hardy perennial, with strong creep- 
ing rootstocks and smooth, upright leafy 
stems 1 to 4 feet high, having loose open 
panicles 4 to 8 inches long. It is valuable 
for both pasturage and hay. Extended 
cultural tests throughout the country 
show that it has remarkable drouth- 
resisting qualities and is the most suitable 
grass yet introduced for the dry regions 
of the West and Northwest. Once estab- 
lished, it withstands a temperature many 
degrees below zero without injury. It will 
thrive on extremely poor, sandy lands 
and return a fair crop. On better soils 
it grows rapidly, producing an abundance 
of pasture and yielding from 1 to 4 tons 
of cured hay per acre. All stock relish it, 
and at the North Dakota Station it gave 
better results in feeding experiments with 
horses than good timothy hay. As a pas- 
ture grass for milch cows it gave excellent 
results at the Nebraska Station. 

That station says of it that “all things 
considered, Bromus inermis is the most 
promising cultivated pasture grass for this 
State that has been tested on the station 
farm. After once having become estab- 
lished it is unaffected by cold. During 
periods of extreme drouth it lessens 
growth, but does not die. Its advantages 
over the native grasses are that it be- 
comes green fully a month earlier in the 
spring and does not dry up in summer. 
It also remains green late in the fall. In- 
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dications are that it will carry more stock 
to the acre than most of the prairie pas- 
tures. It does not make a good mixture 
with other grasses, but does well with red 
clover. As a pasture for dairy cattle it is 
not equal to a mixture of blue grass and 
white clover, nor by any means equal to 
alfalfa as a milk and butter producer, but 
it is absolutely safe. Tests throughout the 
State indicate that it is adapted to a 
greater range of territory than any other 
cultivated grass/* In South Dakota it has 
proved the best pasture grass tested. 

In a comparison of brome grass with 
timothy at the North Dakota Station the 
brome grass far outyielded the timothy, 
one year producing % to 1% tons per 
acre when timothy was a total failure 
from drouth. Analysis showed that 
brome grass hay contained about twice as 
much protein as the average analyses of 
timothy for the whole country, and about 
the same amount of fiber. An examina- 
tion of the roots showed that while those 
of timothy extended downward but 3% 
feet, the brome grass roots went down 5 
to 6 feet and were much greater in bulk. 
The brome grass was found to be a better 
humus former than timothy and left the 
soil in better chemical and physical con- 
dition. 

Brome grass is best seeded broadcast at 
the rate of 18 to 20 pounds per acre 
without a nurse crop. The land should be 
well prepared by plowing and harrowing 
and the seed sown in the spring or even 
as late as August 1. In some parts of 
Oregon, California and Washington fall 
seeding in October or November has been 
found best. It should be cut for hay when 
in full bloom and handled like timothy. 

There is one caution to be observed. 
Since the plant propagates itself by creep- 
ing rootstocks, it is liable to become a 
weed, and is best used in permanent pas- 
tures. However, it can be readily eradi- 
cated by giving attention to good culture. 

Buffalo Grass ( Buchloe dactyloides ) . 
One of the most valuable wild grasses of 
the great plains. It is a low plant, the 
bulk of the leaves seldom rising more than 
3 or 4 inches about the ground. It grows 
in extensive tufts or patches and spreads 
largely by means of runners. These are 
sometimes 2 feet long, with joints every 3 
or 4 inches, which form roots and send 
up flower stems. The flowers are mostly 
dioecious, but sometimes both male and 
female flowers are found on the same 
plant. The g'rass is very nutritious. It is 
reported to seed w r ell or to grow from 
cuttings of the runners. The low growth 


of this grass makes it valuable only for 
pasture or lawns and more particularly in 
those regions where it grows naturally. 

Carpet Grass {Paspalum compres- 
sum), A Southern grass native along the 
coast and common in Mississippi and 
Alabama. It is also especially abundant 
on the prairies of Louisiana and is some- 
times called Louisiana grass. It is a low, 
creeping perennial, too short for hay, but 
considered one of the very best pasture 
grasses for sandy soils in the South. The 
plant roots at the nodes and sends up 
numerous flower-bearing branches 6 to 24 
inches high, which bear 2 to 3 slender 
spikes at their summits. On the heavier 
soils Bermuda grass may crowd it out, 
but on moderately fertile, light soils it 
quickly covers the ground, forming a thick 
carpet of grass to the exclusion of all other 
weeds and grasses. It withstands the 
tramping of stock the best of all Southern 
grasses, withstands drouth well, is un- 
affected by frosts, and in the more South- 
ern districts remains green all winter. On 
the lighter soils where Bermuda grass will 
not do well it makes an excellent lawn 
grass and is often used for this purpose. 
Seed is seldom found in the market. The 
plant is usually propagated by cutting the 
hay when the seed is ripe and scattering 
it over the freshly cultivated field. Where 
a few plants grow the grass is soon scat- 
tered over the whole field by stock and 
otherwise. The grass is easily destroyed 
by cultivation and is not dangerous as a 
w r eed. 

Crab Grass (Panzcum sanguinale). 
This annual grass is common in nearly 
all parts of the United States and is a 
weed in many gardens and fields. In the 
Southern States it is especially abundant, 
and when cultivation ceases or after har- 
vesting a grain crop, it frequently springs 
up in such quantity as to afford 1 or 2 
good cuttings of hay. It grows from 2 to 
4 feet high, the stems are much branched 
and bear 3 to 12 slender purplish flower 
spikes. The stems are usually bent at 
the base and roots are frequently thrown 
out at the lower joints. The grass pre- 
fers a rather moist soil. It is never sown, 
but comes up spontaneously when cultiva- 
tion of other crops ceases, forming ex- 
cellent pasture in the South from June to 
October, or until heavy frosts come. It 
makes a hay much relished by stock, and 
for this purpose it should be cut before 
the seed ripens. The hay is easily cured 
in dry weather and is of good quality; 
but is easily leached of its nutritive 
qualities by rain. It does not shed rain 
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well, and if stacked in the open field 
should be capped with some other grass. 
Two or more cuttings per season are usual. 

Cord Grass ( Spartina cynosuroides ) . 
This is a coarse perennial native grass 
found along the shores of the ocean, lakes 
and rivers throughout the northern half 
of the United States. It grows 2 to 6 
feet high, with many flat, long pointed 
leaves and numerous erect or spreading 
spikes, 2 to 5 inches long. Cut early it 
makes a fair but rather coarse hay. It 
has creeping rootstocks and is considered 
valuable as a sand binder and for thatch- 
ing. 

Crested Wheat Grass ( Agropyron 
cristatum) . A hardy perennial bunch 
grass with a comb-like spike of flowerets, 
flat leaves 6 to 10 inches long, and tufted 
stems 18 to 36 inches high. The roots ex- 
tend downward 3 to 10 feet and laterally 
at least 4 feet. It is well adapted to the 
Great Plains as far south as Kansas and 
also to Oregon and Washington. It has 
proved the most drouth resistant and 
hardiest of the domesticated grasses. This 
grass is highly palatable, makes excellent 
hay, starts early in the spring and has 2 
to 3 times the grazing capacity of the 
native range. It becomes dormant during 
midsummer but greens up again in the 
fall and furnishes late pasturage. Crested 
wheat grass spreads naturally by seed and 
by rootstocks from the many tillered 
bunches. 

Fowl Meadow Grass ( Boa flava) . A 
native grass found in wet meadows and 
low bottom lands in Northeastern United 
States. It grows 2 to 3 feet high. The 
leaves are narrow, 3 to 6 inches long; 
panicle rather dense and 6 to 14 inches 
long. The name, fowl meadow 1 grass, is 
derived from the supposed introduction of 
this grass by water fowls in the low 
meadows at Dedham, Massachusetts. 
False Redtop is another name given to it, 
due to its great resemblance to that grass 
and the fact that they are usually found 
growing together. It may be distin- 
guished from redtop, and also from the 
closely related blue or June grass, by the 
absence of running rootstocks. 

Fowl meadow grass makes a hay of 
good quality. The stem remains green 
and succulent after flowering, so that the 
crop need not be cut for hay until the 
seed is mature. This permits of the 
gathering of a crop of seed and of straw 
at the same harvesting. The second 
growth starts slowly like timothy and is 
not, therefore, well adapted to pasture. 
Fowl meadow grass will grow on nearly 
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all _ well cultivated land, but prefers a 
moist situation. Seeded alone it makes a 
poor sod. Its slender stem and heavy 
tops incline it to lodge. Some other 
stronger growing grass, like redtop, should, 
therefore, be grown with it. 

Gama Grass ( Tripsacwn dactyloides ) . 
This is a coarse native perennial grass 3 
to 8 feet high, with many broad leaves re- 
sembling in size and appearance those of 
corn, and large creeping rootstocks. It is 
very succulent when cut green and is 
eaten greedily by stock. The Tennessee 
Station considers it valuable for soiling, 
forage, or the silo, and states that while it 
naturally grows in swampy places, it will 
thrive almost equally well on dry or sandy 
ridges. It is native from Connecticut to 
Kansas and South to Florida and Texas. 
The seed vegetates with difficulty and the 
plant is therefore best propagated by root 
cuttings. In planting, rov r s should be 
made about 2 feet apart and the cuttings 
placed 1 foot apart in the rov r s. The 
grass may be cut 2 or 3 times a year and 
produces an enormous amount of forage. 
It should always be cut before the seed 
stalk is sent up if desired for hay. It is 
an attractive plant for lawn decorations. 

Grama Grass, Mesquite Grass (Boute- 
loua spp.). The blue or white grama ( B . 
oligostachya) is one of the most abundant 
and valuable of these grasses. It is a per- 
ennial 6 to 18 inches high, with numerous 
narrow root leaves. It is native to the 
plains from Wisconsin west and south to 
California and Texas. It resists drouth 
and the tramping of stock well and is 
unsurpassed for grazing wherever it grows 
in these regions. It cures into good hay 
vdiile standing, like buffalo grass, and is 
used for this purpose w T here found in 
sufficient quantity. Black grama (B, 
eriopoda ) is especially abundant in Texas 
and New Mexico and forms one of the 
most valuable grazing grasses of that re- 
gion. It grow T s 1 to 2 feet high, often 
forming a dense turf, and is distinguished 
by having woody, jointed stems. 

Tall grama or Side-oats (B. curtipen - 
dula) has a wider range of territory, being 
native from New Jersey w r est to the Rocky 
Mountains and south to Mexico, and is 
one of the tallest gramas, ranging from 
1 to 3 feet. It is a perennial, with tough, 
fibrous roots, long, narrow leaves, with 
the numerous spikes arranged one-sided 
along the upper portion of the stem. It 
gnaws in bunches. It cures readily, mak- 
ing a hay of excellent quality. Under 
cultivation at the Iowa Station it made a 
good stand, in one season producing a fine, 
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even turf 6 inches to 2 feet high, and in 
the autumn had developed sufficiently to 
produce 1 to 1% tons of hay per acre. 
It is considered well worthy of cultiva- 
tion on dry soils. 

Johnson Grass {Andropogon halepen - 
sis). This grass was introduced into this 
country from the old world about 1830, 
and is now well distributed throughout the 
Southern States. It is a rank growing 
perennial 3 to 6 feet high, with numerous 
long leaves, panicles 6 to 12 inches long, 
and strong creeping rootstocks. It thrives 
best in calcareous and especially rich al- 
luvial soils, but will grow on the poorest 
soils, withstanding all drouth. It is espe- 
cially valuable for hay, giving ^ to 3 cut- 
tings a season, with a total yield of 3 to 
5 tons per acre. The hay is coarse in ap- 
pearance, but rivals timothy in quality 
and is greedily eaten by stock. 

Johnson grass possesses no merit for 
pasture. Since it\starts growth late in the 
season, the tops are killed by the first fall 
frosts and the fleshy rootstocks are so 
near the surface of the ground that the 
trampling of stock seriously injures them, 
causing the plant to practically disappear 
from the field. These rootstocks are 
greatly relished by hogs and are consid- 
ered by the Tennessee Station equal to 
artichokes for hog feeding. 

For hay the crop should be cut before 
the heads appear. When grown from seed 
it requires about 1 bushel of seed per 
acre, or root cuttings may be set a foot 
apart either way. After the plant has 
been cut for hay for 3 or 4 years the roots 
become so matted that the yield is de- 
creased. The field should then be plowed 
up either in winter or early spring and 
thoroughly harrowed, after which the 
grass will grow in all its original luxuri- 
ance, 

Johnson grass is the most prolific per- 
ennial grass grown in the South, and at 
the same time it is one of the most serious 
weed pests. Once established it is almost 
impossible to eradicate it. Persistent and 
continuous cultivation from early spring 
to late fall may kill it on poor, sandy 
lands if it is continued for a season, but 
it is likely to survive this treatment on 
the better soils. Rail recommends the 
summer plowing of fallow land during the 
2 hottest and driest months of summer 
as the best means of killing it. The first 
plowing should be about 2 inches deep. 
The second plowing should be about 2 
inches deeper and crosswise of the field. 
Johnson grass may practically disappear 
from a field when pastured for a number 


of } r ears, but the roots remain alive and 
the plant will immediately reappear in 
luxuriance when the field is again brought 
under cultivation. Salt has been recom- 
mended to destroy it, but has little value, 
even when the plants are covered half an 
inch deep. The plant is so difficult to 
eradicate that it should never be sown 
in the South on clean land that is ever 
intended for any other purpose. “If it is 
already established on the land it is often 
better to encourage it than to fight it, as 
a heavy crop of good hay is more profit- 
able than an ordinary crop of either corn 
or cotton.” 

The plant has been grown in Nebraska 
as an annual from Southern seed with 
some success. 

Kentucky Blue Grass (Poa pratensis). 
This grass is also known as June grass, 
spear grass, meadow grass, pasture grass. 



KENTUCKY BLUE GRASS 


etc. It is native from South Carolina west 
to the Pacific and north to Alaska and 
Labrador, but attains its greatest per- 
fection in the limestone regions of Ken- 
tucky and Tennessee. There it is the 
king of pasture grasses and these regions 
have become world famed as stock cen- 
ters. In the Middle and Eastern States 
it is a prominent constituent of all perma- 
nent pastures, but it is not so satisfactory 
for hay as some other grasses because of 
its lighter yield. In the far South it has 
not proved very satisfactory. The plant 
is a perennial, growing 6 inches to 2 feet 
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high, with many long, narrow root leaves. 
It spreads rapidly by means of seed and 
various runners or suckers, forming a 
close, compact sod that withstands tramp- 
ling and grazing well. It bears drouth 
well, and though it may appear brown 
and sere after a hot, dry summer, it 
rapidly recovers with the first autumn 
rains, furnishing an abundant supply of 
rich, green pasture. Kentucky Blue Grass 
does best on calcareous loams of a clayey 
rather than a sandy nature. It may be 
seeded any time of year, but preferably 
in the fall in September or October, or 
any time in the winter when the snow is 
on. Seeded in the fall, it should be lightly 
brushed in. The seedbed should be firm 
and compact. From % to 2 1 / 2 bushels of 
seed per acre are required. This large 
amount is due to the low vitality of the 
seed offered for sale on the market. Most 
of it has a vitality below 20 per cent, and 
much of it below 10 per cent. The plant 
is slow to take possession of the ground, 
and from 2 to 3 years are required before 
it becomes firmly established. Once estab- 
lished, however, on suitable soils it en- 
dures for many yearsNand should form a 
prominent part in all grass mixtures for 
permanent meadows. It is a favorite 
lawn grass and makes a firm sod that is 
well suited for turfing. For lawns not less 
than 3 bushels per acre should be sown. 

Meadow Fescue ( Festuca elatior ) . 
This grass was introduced from Europe 
and has become naturalized all over the 
United/States. It is exceedingly valuable 
both as a pasture grass and hay and espe- 
cially desirable in permanent pastures, as 
it is of long duration. South of Virginia 
and Kentucky it remains green over win- 
ter. It thrives best on rich, moist clay 
or marl soils, but will do fairly well on 
drier soils; though the Iowa Station notes 
that in that State it is less able to resist 
drouth than timothy, blue grass or or- 
chard grass. 

Its cultivation in this country is con- 
fined chiefly to the Eastern States. 
Meadow fescue is a perennial, 2 to 5 feet 
high, and usually tufted or growing in 
bunches like orchard grass. The roots are 
stout and fibrous, leaves 1 to 2 feet long 
and rather abundant. It is propagated 
from seed, sown at the rate of 2 to 3 
bushels per acre in the same manner as 
timothy or blue grass. The grass does not 
become fully established until about the 
third year. On good soils it will yield 
from 1 to 1% tons of hay the first year 
and double this the second. It should be 
cut for hay when in flower. Overflows do 


not injure the plant, but are said to in- 
crease its vigor. This grass should form 
a part of every mixture for permanent 
pastures. In Virginia it is known as Ran- 
dall grass; in North Carolina, evergreen 
grass, and sometimes it is called tail" fes- 
cue. 


Meadow Foxtail ( Alopeeurus praten - 
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starts into growth from 3 to 4 weeks ear- 
lier in the spring than timothy. It is culti- 
vated to some extent in the Middle and 
New England States, being particularly 
valuable as a permanent meadow and pas- 
ture grass in moist situations, where it 
lasts well. It is seldom grown alone, as it 
is 2 to 3 years in getting fully established, 
but should form a part of all permanent 
meadow grass mixtures. It makes a 
lighter hay than timothy, but one fully 
equal to it in nutritiveness. On rich soils 
it will, yield 1 to 2 tons of hay per acre. 
It will stand high manuring and does not 
spread like June grass. Its chief value, 
however, is in mixtures for permanent 
pastures and meadows. The Iowa Station 
notes that it is of but little value in that 
State. 

Orchard Grass ( Dactylis glomerata ). 
A popular, vigorous-growing hardy per- 
ennial grass, well suited for hay and pas- 
ture everywhere in the United States 
except the extreme South and the arid 
portions of the West. It grows 2 to 4 
feet high, bearing several leaves on its 
stem and numerous root leaves and yields 
from 1 to 3 tons of hay per acre. The 
aftermath is abundant, and with 5 or 6 
days' growth furnishes a good bite for all 
stock. It endures shade well and is there- 
fore suited for culture in the open woods 
and orchards. Orchard grass thrives in all 
moderately rich soils not too retentive of 
moisture. It responds promptly to top- 
dressings of barnyard manure. For hay 
it should be cut when in bloom or just 
before, as otherwise it becomes woody. In 
favorable seasons 2 to 3 cuttings can be 
obtained. 

The seed may be sown either in the fall 
or early spring. When sown alone 2 to 
3 bushels are required per acre. It should 
be seeded broadcast and lightly harrowed 
in. A good pasture is obtained the first 
season. It is in mixtures, however, that 
orchard grass is most useful. It is espe- 
cially adapted for seeding with clover. 
When seeded alone the grass has the fault 
of growing in bunches or tufts. This can 
be remedied in a measure by thicker seed- 
ing, combining in mixtures and rolling. 
In old meadows spring harrowing and roll- 
ing are recommended. Experiments at 
the Rhode Island Station indicate that or- 
chard grass is greatly benefited by liming. 

When seed is desired instead of hay 
the crop should be cut with a reaper and 
the bundles set up in shocks like wheat, 
except that no sheaf caps need be put on. 
It should be threshed directly from the 


shock rather than stacked, to avoid as 
much as possible shattering of seed. 

Orchard grass is especially desirable in 
permanent pastures, as it starts into 
growth very early, endures drouth and the 
trampling of stock well, grows rapidly and 
produces an abundance of herbage greatly 
relished by all farm animals. 

Reed Canary Grass ( Phalaris arundi - 
nacea). This is a tall, leafy perennial 
grass native to low meadows and marshy 
lands, throughout the Northern States 
and Canada. It grows from 2 to 4 feet 
high. The leaves are 6 to 10 inches long 
and about % inch wide. Panicles branch- 
ing and 4 to 8 inches long. It is little af- 
fected by either drouth or cold and will 
do well in the shade. It makes a fair 
coarse hay. The Iowa Station states that 
it succeeds admirably under cultivation 
even in dry soils, and at the station re- 
sisted drouth as well as any grass under 
cultivation. It prefers stiff, wet lands and 
flooded situations. It is propagated either 
by seed or by rootstock cuttings. The 
cuttings should be placed about a foot 
apart and lightly covered. Two years are 
required before the cuttings come to full 
maturity. For hay the grass should be 
cut before flowering, otherwise it becomes 
woody and hard. 

Rescue Grass ( Bromus unioloides). 
This grass is also known as Schrader's 
brome, Australian brome, Australian oats, 
Arctic grass, etc. It grows 1 to 3 feet 
high and much resembles chess in appear- 
ance, to -which weed it is closely related. 
It is naturally an annual, but if prevented 
from bearing seed by close grazing or fre- 
quent cutting it will live several years and 
produce well. In the South, where it is 
grown to a considerable extent as a winter 
grazing grass, it is the common custom to 
seed it in August or September at the rate 
of 30 to 40 pounds of seed per acre. By 
January or February it will furnish an 
abundance of pasture until spring, when 
it should be allowed to ripen seed and 
thus reseed itself, after which a crop of 
cowpeas, crab grass or Japan clover may 
be grown. When these crops are removed 
in the fall the rescue grass will again come 
on and furnish winter pasture. The es- 
sential factor in this method of growing 
the grass is to permit it to reseed itself 
each spring. If this is not done the grass 
dries up during the summer, the use of 
the ground is lost and the plant soon runs 
out. In the cooler regions the grass 
should be sown in the spring. It will then 
remain green until late fall. It does well 
on almost any soil, but prefers a rich 
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loam. Under favorable conditions it will 
give 2 cuttings per season, yielding I to 
iy 2 tons per acre of hay of good quality. 

Rye Grasses. The more common of 
these grasses are the Italian rye (Lolium 
Italicum ) and Perennial rye ( L . perenne). 
These are European grasses, and, while 
very popular, they have not proved espe- 
cially desirable here except in a few 
localities. The Italian rye grass is a bi- 
ennial, and therefore not suited for perma- 
nent pastures. It flourishes best in the 
Eastern States and particularly in the re- 
gion from southern Pennsylvania to Vir- 
ginia, requiring for its best growth moist, 
loamy lands of a calcareous nature. On 
such soils it is an excellent hay grass and 
grows very rapidly when regularly fertil- 
ized with either barnyard or liquid ma- 
nure. Cuttings may be obtained 4 to 6 
weeks after seeding and at similar inter- 


bushel per acre should be nsed. Beedings 
may be made either in the fail or the 
spring. The rapid growth of these grasses 
soon covers the ground with a dense mat 
of long leaves, which, if not closely grazed 
or mowed, will soon rot and cause the 
roots to decay. The Italian rye grass will 
not last over 2 or 3 years at best, and is, 
therefore, not valuable in permanent 
meadows. It is most useful in mixtures 
like redtop or orchard grass, which in- 
crease in value as the rye grass decreases. 

The Perennial rye differs little from the 
Italian except as noted above and in being 
longer lived. It requires similar soil and 
cultural methods. It will never replace 
timothy where timothy does well. 

Sheep’s Fescue (Festuca ovina). This 
fescue differs from meadow fescue only 
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vals thereafter throughout the season. 
This rapidity of growth taken in con- 
nection with the succulent character of 



TALLER FESCUE 


the grass, makes it especially valuable for 
soiling purposes. The grass does not with- 
stand drouth, nor does it do well on stiff 
clays. The plant grows in broad, com- 
pact tufts about 2 feet high or more and 
produces a number of stems from a single 
root, which bear an abundance of long 
leaves. It is distinguished from Perennial 
rye grass by having awned or bearded 
spikelets. 

For hay rye grasses should be cut when 
in full bloom. The yield is 2 to 3 tons 
per acre. Seeded alone 2 to 3 bushels are 
required per acre. In mixtures about 1 


in its much smaller size. On thin soils 
the height rarely exceeds 8 inches, though 
some varieties attain 2 to 3 feet. It 
is native to the Northwestern States, 
and in some localities produces an abun- 
dance of herbage that is greatly relished 
by sheep and to a less extent by other 
stock. Sheep’s fescue and all its varieties 
are perennial “bunch grasses,” and are 
devoid of creeping rootstocks. It is es- 
pecially suitable for culture on the lighter, 
drier soils of a sandy nature where other 
grasses will not thrive. Two and one-half 
to 3 bushels of seed are required per acre. 
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The grass yields too little to cut for hay and at the rate of 10 to 40 pounds of seed 
and is valuable for pasture only in the per acre. Its feeding value as hay is equal 
drier regions of the West and on soils too to that of timothy and it has attained 
poor to ’grow better grasses. The grass is great popularity as a summer pasture 
also native in Europe and is said to be es- crop. 

pecially abundant in the sheep grazing Texas Blue Grass (. Poa arachnifera) . 
districts of Scotland, This is a native Texas grass now well 

Sudan Grass ( Sorghum vulgare var. distributed throughout the Southern 

sudaneme) was introduced from Sudan in States. It is a perennial pasture grass 

1909, It is an annual under cultivation, closely related to Kentucky blue grass, but 

resembling Johnson grass but without the more vigorous than that plant, growing 

aggressive rootstocks of the latter and faster and to a greater height. It has a 

few long leaves on the stalk, creeping root- 
stocks with many long root leaves, and 
narrow, densely flowered panicles. The 
seed are very woolly, adhering closely, and 
difficult to sow. The plant forms a thick 
turf well suited to permanent pastures. 
It is especially valuable for fall and win- 
ter grazing, since it makes its principal 
growth during the winter months, coming 
into bloom in April and May. Even as 
far north as Tennessee it remains green 
throughout the winter. It withstands 
drouth better than Kentucky blue grass, 
but will not endure the severe freezes of 
the Northern States. 

Because of the high price of the seed 
and the difficulty of sowing the same, the 
plant is usually propagated from roots. 
The chopped sections of the rootstocks 
should be planted 6 to 10 inches apart in 
rows 2 feet apart. The creeping root- 
stocks soon fill the intervening space, 
crowding out all weeds and wholly oc- 
cupying the ground, making a firm sod 
within a year or two, that will withstand 
all tramping. September or October is 
the best time for planting. When the 
seed is planted it should be in drills a foot 
apart and lightly covered. Any good soil, 
especially calcareous loams, not too moist, 
will grow this grass to perfection. Its 
growth after fall rains is said to amount 
orchard grass often to an inch per day. 

Tall Oat Grass ( Arrhenatherum ela- 
therefore not prone to become a weed, tins ) . An European perennial 2 to 4 feet 
Seeded broadcast or in drills it grows to a high, which has found favor in the North 
height of 3 to 5 feet, or if cultivated in and as far south as Tennessee and North- 
rows attains a height of 6 to 8 feet. The ern Georgia. It produces an abundance 
panicle is loose like Johnson grass and the of leaves and tall stems, is hardy and re- 
flowers are often purplish in color. Sudan sists drouth well but seems unsuited either 
grass does best in warm climates but is for hay or green forage except in mix- 
raised in all parts of the country. It is tures. It grows best on well drained, rich, 
quite drouth resistant but yields up to 8 upland loams and should be seeded like 
or 10 tons of cured hay under irrigation, timothy, the ground being first well pre- 
Sudan grass grows erect with a stiff stem pared. The blossoms appear early. The 
which may serve as support for legumes crop should be cut for hay as soon as the 
that are raised in mixtures with it, such first of these appear. The second season 
as soybeans and cowpeas. Ordinarily Su- it yields better than the first. Two to 3 
dan grass is sown about 2 weeks after com cuttings are obtained annually and the 
planting time, preferably by a grain drill yield varies from 2 to 4 tons per acre. 
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This grass should be sown only in mix- 
tures and then should never exceed 20 
per cent of the total seed sown. The hay 
is inferior to either timothy or orchard 
grass. 



Teosinte ( Euchloena luxurians). A 
rank growing annual grass 8 to 12 feet 
high. It resembles Indian corn in ap- 
pearance and botanically is closely related 
to it. The two readily cross with each 
other, forming fertile hybrids. It is a 
native of the warmer parts of Mexico 
and Central America and has been culti- 
vated in various part of the South and 
west, but rarely produces seed north of 
Southern Florida and Louisiana. Under 
favorable conditions it is one of the 
heaviest forage plants ever grown in this 
country. At the Georgia Station it 
yielded at the rate of 38,000 pounds of 
green forage per acre, at the Mississippi 
Station 44,000 pounds and at the Louisiana 
Station over 50 tons of green forage. In 
New Jersey it did not yield as well as 
corn. At the Michigan Station it grew 
but 4 or 5 feet high. It gave heavy yields 
of good fodder at the Arizona Station, but 
required too much water to be desirable 
for that State. It is most successfully 
grown on rich soils where the seasons are 
long and there is an abundance of hot, 
moist weather. Elsewhere it possesses no 
advantage over corn. The plant tillers 
abundantly, sending up from 20 to 50 
stalks from a single root. If harvested 
when 4 or 5 feet high, 2 or 3 cuttings may 
be obtained in a single season. A better 
quality of forage and nearly as great a 
yield can be obtained by allowing the 


crop to grow and cutting but once, about 
the middle or last of September before 
frost comes. 

The plant contains from 8 to 10 per 
cent of sugar. The leaves are long and 
abundant and the stalks tender, so that 
there is no waste to the crop whatever. 
The forage is of the best quality, and the 
whole plant is greedily eaten by all stock. 
It makes an excellent crop for the silo 
or for soiling, and is especially valuable 
for feeding green in the summer when 
other forage crops are dried up. At the 
Oklahoma Station teosinte lost about % of 
its feeding value by exposure in the field 
over winter. This loss can be largely pre- 
vented by stacking so that only the butts 
of the stalks are exposed. 



VELVET GRASS 


The crop should be planted in May or 
June on good corn soil in rows 3% to 4 
feet apart and thinned to 1 plant every 
foot. One pound of good seed will be 
sufficient to sow an acre. As noted above, 
this crop is of especial value only in the 
South, and in Northern localities it is in 
no wise equal to corn as a forage crop. 

Terrell or Wild Rye Grass (Elymus 
Virginicus ) . A native perennial grass 
very common in marshes and along 
streams and the borders of woods and 
thickets. It is erect, with smooth stems 
2 to 3 feet high. It grows rapidly and is 
promising as a winter and spring pasture 
in the South and for woodland pastures 
in some of the Western States. It does 
not withstand close pasturing during the 
summer, and at present there are many 
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other grasses much superior to it for 
agricultural purposes. 

Timothy ( Phleutn pratensc). This, is 
the most widely grown and popular hay 
grass cultivated in the United States. It 
is the standard hay of commerce and the 
one by which all others are compared. 
It is a perennial grass to 4 feet high. 
It grows best in the rich, moist loams of 
lowlands and gives decreased yields on 
lighter soils and dry uplands. Clay loams 
are more satisfactory than sandy loams. 


12 or 15 j r ears. It is, however, pre- 
eminently a hay crop. 

Timothy is seeded both with and with- 
out a nurse crop. Very good results are 
obtained by both methods. In dry years 
it is best to seed without a nurse crop. 
In the Eastern and Northern States it is 
usually seeded in the fall with wheat and 
in the spring with oats, and this is sound 
business policy. Fall seeding about 
September usually gives the best results 
in these States. In the Northwest, more 



It grows in stools and never forms a close, 
compact sod. The roots are very fibrous, 
but feed shallow. The crop, therefore, 
will not withstand drouth as well as some 
other grasses, and for the same reason is 
very responsive to top-dressings of barn- 
yard manure and other fertilizers, more 
particularly nitrate of soda and sulphate 
of ammonia. At the Ohio Station phos- 
phoric acid proved very beneficial, and on 
acid soil at the Rhode Island Station lime 
increased the yields. 

Timothy will not stand heavy pastur- 
ing. . Except under the most favorable 
conditions, it will not endure at most over 
5 to 6 years, when it will run out. It is, 
therefore, seldom used alone for pasture, 
but mixed with redtop, orchard grass or 
red clover. In the more moist situations 
alsike clover may replace the red clover. 
In such mixtures the timothy may endure 


particularly in the prairie regions, where 
the falls are liable to be dry until late, 
early spring seeding when the ground is 
more moist gives the best results. Prep- 
aration of the soil as for wheat will give 
satisfactory results with timothy. A com- 
pact seedbed and rolling on the lighter 
soils Is desirable, A full crop is not se- 
cured until the second year. 

^ Seeded alone timothy should be put in 
either broadcast or with a seeder at the 
rate of 12 to 15 pounds per acre. In gen- 
eral farming in the North timothy and 
clover are usually mixed for seeding. Ten 
pounds of timothy and 4 pounds of clover 
seed make a good seeding per acre. At 
the first cutting the clover is likely to 
predominate in the hay, but at the sec- 
ond and subsequent cuttings the timothy 
will be in excess. About the third year 
the clover will disappear entirely. If the 


MOWING TIMOTHY 
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hay is to be sold the price will increase 
in proportion to the timothy it contains. 
Nevertheless, for home use the addition 
of clover is very desirable, not only on ac- 
count of the improvement of the land but 
also because the mixture makes a much 
more nutritious hay than timothy alone. 

Timothy should be cut for hay when 
well past the blooming period and many 
of the blooms have begun to fall. The 
directions for haying given for red clover 


lakes from Texas north into Canada, fur- 
nishing a considerable supply of food for 
water fowls and reed birds, and is often 
sown by hunters for the purpose of at- 
tracting such game. Relative to its cul- 
ture the United States Department of 
Agriculture states that it grows very 
rapidly in 1 to 3 feet of water and ma- 
tures its seeds in. August or early in Sep- 
tember. It succeeds best when the fresh 
unclriecl seed is sown in the fall broadcast 



TIMOTHY IN THE COCK 


apply also to timothy. (See under Clo- 
ver.) The yield varies from 1 to 3 tons 
per acre. Experiments at the Michigan 
Experiment Station indicate that timothy 
hay shrinks in the barn during storage 7 
to 21 per cent in 6 months, depending on 
its dryness when put in the bam. When 
seed is desired the crop should be allowed 
to stand until the heads are brown and 
the seed ripe. It should then be cut 
with a reaper and the bundles put in 
shocks and left to cure for a week or 
more. It should be threshed direct from 
the shock to avoid scattering the seed. 
The yield varies from 6 to 12 bushels per 
acre and weighs 45 to 48 pounds per 
bushel. 

Wild Rice ( Zizania aquatica). This 
is an erect annual 3 to 10 feet high. It 
grows in shallow water along rivers and 


in 2 or 3 feet of water having a muddy 
bottom. If sown in spring the seed should 
be kept over winter in fresh running 
water. The dried seed is on the market. 
It germinates very poorly. Before sow- 
ing soak the seed in water 24 hours. The 
seed can be obtained from seedsmen for 
about 25 cents per pound. The grain is 
gathered to a considerable extent in the 
Northwest by the Indians for food. 

In the states west of the Mississippi a 
large number of native grasses of more or 
less value for hay, pasture, green manur- 
ing or soil-binding purposes have been 
studied for many years under experimen- 
tal conditions and in native pastures and 
meadows. About 100 species in the Great 
Plains have been recognized as of some 
forage value since the time of the earliest 
explorers. In other parts of the United 
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sinous gum. Before the fiber can be 
separated the gum has to be dissolved 
either by putrefactive fermentation, as 
with flax, or by some alkaline solvent. 
The pure fiber is white and of a silky fine- 
ness and adapted to the production of 


States, the native flora contributes many 
additions to the list of worth-while pas- 
ture plants in woodland and other unculti- 
vated grazing areas. It womd lead far 
outside the purposes of this volume to 
consider them ad in detail. 


ALFALFA AND TIMOTHY MIXTURE 


the finest linens, lawns, cambrics and 
threads, as well as coarser materials. 

Soils. The best soils for hemp are well 
drained, fiat, alluvial bottoms. Good 
hemp can also be grown on rich uplands 
when special care is taken to make a deep, 
mellow seedbed and have the soil well 
supplied with moisture holding humus. 
Moisture is the essential factor in hemp 
culture, and it will endure an excess of 
moisture better than severe drouth. 

Seeding. Hemp may be planted as 
early in spring as oats or rye, and south 
of Tennessee, at any time during the 
year. When grown for fiber it should be 
seeded broadcast at the rate of 3% to 4 
pecks per acre of plump, glossy 1-year-old 
seed and lightly harrowed in. It will not 
be necessary to weed the field, as is done 
with flax, since the rapidly growing hemp 
soon rises above ail weeds and smothers 
them out. 

Fertilizing. In fertilizing hemp nitro- 
gen is the element of greatest importance 
when the crop is grown for fiber, and can 
be best supplied by heavy applications of 
barnyard manure, or by growing legu- 
minous crops like vetch, cowpeas, etc., 
alternately with the hemp crop. In the 


HEMP (Cannabis sativa) 

A fiber bearing plant of first rank. It 
is a hardy annual, native of Western and 
Central Asia, and has been grown for 
centuries in China. Hemp was one of the 
first plants cultivated in this country. It 
is now grown to a considerable extent in 
Kentucky, Illinois, New York, Nebraska 
and in some other localities. The princi- 
pal products made from it in this coun- 
try are cordage, coarse cloth and binding 
twine. 

Hemp is an erect annual, with male 
and female flowers on separate plants. It 
grows from 7 to 10 feet high in Ken- 
tucky. In the tropics the Indo-China 
variety reaches a height of 20 to 25 feet. 
The plant, while withstanding frost and 
drouth, revels in heat and moisture and 
grows more luxuriantly where these con- 
ditions prevail. South of Kentucky 2 
crops of hemp can be grown yearly. 
Under favorable conditions the crop grows 
2 to 3 feet the first month after it comes 
up and 3 to^ 10 feet the next month. 
From seed time to maturity requires 
about 100 days. 

The hemp fiber is from the inner bark 
and is closely bound together by a re- 
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South hemp and cowpeas are alternated 
with each other the same year. The hemp 
grows so rapidly that the peas may either 
precede or follow it. Boyce in his book 
on hemp states that a crop of cowpeas 
followed by rye or vetch, to be turned 
under in March, will keep a soil in good 
condition for hemp year after year when 
the ground is once properly prepared, and 
especially if the refuse of the hemp is 
returned to the land. 

Cotton seed applied at the rate of 1000 
pounds per acre the fall before is one of 
the very best fertilizers for hemp. The 
addition of 200 pounds of acid phosphate 
and 250 pounds of sulphate of ammonia, 
composted with cotton seed and barn- 
yard manure, is also recommended for 
poorer soils. The use of expensive com- 
mercial fertilizers is not generally profit- 
able with hemp. 

Harvesting. Hemp is in the best con- 
dition for harvesting for fiber -when in full 
blossom. It is cut with a mower, or better 
with a heavy self-rake reaper, which cuts 
the stalks close to the ground and lays 
them off in bunches of about an armful. 
It may also be cut by hand like corn. 
The bundles or stalks are allowed to lie 
on the ground till retted — or rotted — by 
the dew and rain, when it is shocked like 
com or tied in bundles and stacked. 
Sometimes the bundles are left lying out 
for 3 or 4 days after cutting, then turned 
over and left 3 or 4 days longer, after 
which they are tied in bundles and set up 
first in small shocks, then stacked and left 
for a few weeks to cure and then retted. 
It is claimed that better fiber is secured 
by the latter method. The yield of fiber 
varies from 500 to 1500 pounds per acre. 
Each increase of a foot in height to the 
plant adds about 150 pounds of fiber per 
acre. An acre of hemp about 12 feet high 
will yield about 1500 pounds of fiber. 

Hemp is also grown for seed. The seed 
is used as a bird and poultry food and for 
making oils to mix with paints and for 
soap making. For seed, hemp should be 
sowed in rows or in hills like corn and 
cultivated in the same manner. ‘Only 
about 2 quarts of seed will be required per 
acre. When the male plants begin to 
blossom all are removed except one of the 
most vigorous, to every 3 or 4 feet of row. 
After these have shed their pollen and 
begun to turn yellow they should be re- 
moved. 

The crop is harvested like corn. The 
stalks are stood up together to dry out 
partially, after which they should be put 
in the barn or shed having a tight floor 


and threshed out with a flail. The yield 
wall vary from 10 to 30 bushels per acre. 
To prevent heating the seed should be 
stored in 2-bushel bags or kept in shallow 
bins with numerous compartments. 

Until the outbreak of the World War 
the U.S. imported about 560 tons an- 
nually. The future of hemp seems quite 
uncertain. The acreage as well as the 
favored locations are constantly changing 
from year to year. 

HOP ( Hurnulus lupulus) 

The hop is a native to Europe and Asia 
and extensively raised in England, conti- 
nental Europe and Russia. U.S. produc- 
tion varies from 27 to 47 million pounds 
yearly, according to demand and price. 
Oregon, California and Washington are 
our chief producing States. 

The hop is a perennial climbing vine 
with harsh foliage and rough stems, which 
climb from 15 to 20 feet high and twine 
from left to right with the sun. The male 
and female flowers occur on separate 
plants. The flower is a catkin and the 
fruit consists of its enlarged scales, which 
form a cone % to 2 inches long. The 
ovary and bases of the scales are covered 
with a yellowish, aromatic, resinous sub- 
tance known as lupulin. This is the es- 
sential principal of the hop and the ele- 
ment which gives the characteristic bitter 
taste to beer. Ninety-five per cent of the 
hops grown in the world is used in the 
production of beer. 

According to the Washington Station 
the Yakima Valley is well adapted to 
hops. “It is usual in this country to grow 
about 1 male plant to each 100 female 
plants. The hop plant sends out numer- 
ous runners just below the surface of the 
ground. These are removed by pruning, 
are cut into pieces bearing 2 or more 
sets of buds and are used to establish new 
hills which are usually 7 feet apart and 
number, therefore, about SSO per acre. 
Practically the only commercial use of 
hops is in brewing. Hops impart a char- 
acteristic flavor to beer, ale and other 
malt beverages, from % to % of a pound 
of dry hops being used for each 31-gallon 
barrel of beer. At harvest the vines are 
lowered for picking and the cones are 
picked by hand and then dried and baled. 
Hop raising began in New England in 
1629, later expanded in New York, and 
by 1859 reached California. At present 
the 3 Pacific States produce practically 
all the hops grown in the U.S.” 

Two pieces of root are planted in each 
hill. From a wooden stake driven into 
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the Iiill a string is stretched to the wire 
trellis above and the vines twine upward 
on these strings often growing 12 inches 
per 24 hours. Frequent and early culti- 
vations are essential. One to 4 vines are 
trained around each vertical string, later 
trainings being required to attach the 
vines to the horizontal wires in the trellis 
above. Pruning is another necessary op- 
eration and consists in cutting away ex- 
cess roots from the main rootstock. 

The exact stage of maturity for picking 
can be learned only by experience. On 
large hop acreages it may be impossible 
to pick all the hops at the proper stage 
of ripeness. Limited capacity of the dry- 
ing kilns may also make it necessary to 
pick some of the hops somewhat green. 
Delay in drying may cause the hops to 
heat with resultant injury to their quality. 
Clean picking is a vital matter. Leaves 
or stems lower the value of the product. 
Recently mechanical hop-pickers are com- 
ing into use and are giving satisfactory 
service. Water makes up about 65 to 75 
per cent of the hops when picked, whereas 
after drying they should contain only 10 
to 15 per cent moisture. Drying is a 
ticklish part of the technique of hop cul- 
ture. This art depends almost wholly on 
experience and, as in many other agricul- 
tural operations, is handed down orally 
and by demonstration from one genera- 
tion to another of hop growers. U.S. 
grows about 27 per cent of the world hop 
crop, and our exports of hops are usually 
larger than our imports. The acre yield 
of dried hops in U.S. is about 1450 pounds 
as an average. 

An average hop farm in the Yakima 
Valley, with a total size of 49 acres, of 
which 40 acres are irrigated, is divided 
among several uses as follows: — 14 acres 
hop, 11 acres alfalfa, 3 acres irrigated pas- 
ture, other irrigated land 12 acres, while 
the total capital investment runs from 
$7,000 to $50,000 per farm. Satisfactory 
financial success with hops seems to de- 
pend on control of diseases and insects, 
proper soil treatment, skill in irrigation 
and correct methods of drying the hops. 

Perhaps the most serious hop disease 
is mildew which may be held in check by 
spraying with Bordeaux mixture or dust- 
ing with sulphur. The hop grub is the 
larva of a yellowish moth about 1% 
inches across the wings. During June the 
larva feeds on the plant just below the 
surface of the soil. Wood ashes or am- 
mandated phosphate added to the soil 
before hilling up helps to prevent injury 
from the pest. 


JERUSALEM ARTICHOKE (Heli- 

anthus tuber osm) 

A yellow flowered perennial plant, 
growing from S to 10 feet high, and much 
resembling in appearance the wild sun- 
flower. The plant is grown almost exclu- 
sively for the underground potato-like 
tubers which it produces. There are white, 
yellow, red and purple varieties, but the 
white and red Brazilian varieties have 
generally given the best yields. The tu- 
bers, although sometimes used as a vege- 
table, are now grown in this country 
principally for stock food particularly for 
hogs. 



PLANT AND TUBERS OF JERUSALEM 
ARTICHOKE 
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The Jerusalem artichoke will grow on 
almost any well-drained soil. It will thrive 
and produce abundantly on light- sandy or 
gravelly soils too poor for many other 
crops. The main requirement seems to 
be a dry soil. If the soil is wet the tubers 
rot. The plant is drouth resistant, and as 
a rule remarkably free from fungus dis- 
eases and insect pests. 

The plant is propagated like the potato 
by means of tubers. Whole tubers or sets 
are used for seed, and the hills should be 
spaced 3 feet apart each way. The plant 
is not as sensitive to frost as the potato, 
and may therefore be planted much ear- 
lier in the spring, or as soon as the ground 
will permit. Cultivation throughout the 
season should be about the same as that 
given potatoes, though it will do very well 
with much less attention. The crop ma- 
tures in about 5 months. The tubers may 
be harvested like potatoes, or left in the 
ground over winter without harm. If 
grown for hog feed, they may be left in 
the ground and the hogs allowed to root 
them out. Tubers remaining over winter 
under the soil will as a rule grow the next 
spring. By this means the soil may be 
kept stocked, but it is usually advis- 
able to replant each spring, or at least 
every 2 years. The yield is usually greater 
than that of potatoes, varying from 275 
to 1000 bushels per acre. The tuber has 
about the same food value as potatoes, 
and is superior to turnip and mangel- 
wurzels for feeding purposes. Some 
trouble is occasionally experienced in in- 
ducing the hogs to eat the tubers raw, but 
they soon acquire a taste for them and 
thrive on them. They are especially rec- 
ommended for range hogs by the Arkan- 
sas Station. One acre of artichokes will 
keep 20 to 30 hogs from October to the 
following June in good condition. 

It is not expected that Jerusalem arti- 
chokes will generally take a very promi- 
nent place in ordinary farm operations in 
the U.S., but as a side crop, which will 
furnish a large amount- of stock food, with 
a little care and cultivation, on soils too 
poor for many other crops, it certainly 
deserves the serious consideration of 
farmers, especially those raising hogs to 
any great extent. 

KUDSU 

This is a rank leguminous vine with 
large, deep, starchy roots and often at- 
taining a length of 50 feet in a single 
season's growth, was introduced from 
Japan about 50 years ago. Like velvet 
bean, it was first used as a shade on 


trellises and buildings. ' Today Kudsu 
finds its chief service in checking erosion 
in the soil conservation work in the South 
East. This account is based largely on 
the observations of R. Y. Bailey and 
others of the Soil Conservation Service. 
Kudsu thrives except on sandy and shal- 
low soils from Florida to Maryland, but 
is most at home in the lower and middle 
south. Eroded and gullied fields are a 
conspicuous feature of southern farms 
where long cultivation of row crops has 
permitted the excess wafer from heavy 
showers to carry away the surface soils 
and excavate ugly gullies of all depths up 
to 25 feet or more. How to prevent these 
farms from being carried away into the 
Gulf while still cropping them was a poser 
of a problem. 

Kudsu is one of the answers. For new 
plantings of this crop crowns from old 
fields are used. As many as 15,000 crowns 
may be dug from an acre of well estab- 
lished Kudsu. The use of Kudsu seed is 
less satisfactory. December to April is 
the usual range of planting dates and the 
spacing at first was such as to give about 
1000 plants per acre. Later experiments 
indicated a wider spacing, 500 plants per 
acre, in rows 12 to 18 feet apart. Cut- 
tings 5 to 6 feet long from 2-year old 
vines give good results when planted in 
furrows end to end and covered lightly. 

Kudsu, while preventing the farm from 
running off to sea in the rain water, may 
also be used for hay. It may be cut late 
in the fall of the second season, or some- 
times, it is better to wait till the third or 
fourth year. At the Alabama Station a 
special attachment to the cutter bar of 
the mower has been devised which largely 
overcomes the difficulty presented by the 
tangled growth of Kudsu. The yield of 
hay is fair and the quality and feeding 
value good if cut from early summer till 
fall or before frost. Too frequent cutting 
exhausts the starch supply in the roots 
and delays recovery and subsequent 
growth. As a pasture crop also Kudsu is 
highly valuable, providing grazing for dry 
periods. The usually rapid and rank 
growth of the crop, however, does not 
mean that it is inexhaustible. Like all 
pasture plants it can be abused and all 
but destroyed by overgrazing. It will not 
stand being eaten off to the ground. 

MISCELLANEOUS LEGUMES 

Those legumes that have acquired large 
importance as field crops in the U.S. have 
been discussed in alphabetical order under 
their common names. There remain for 
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consideration several leguminous plants of 
lesser economic significance but which 
have gained a foothold on farms here and 
there and may achieve a wider popularity 
as new uses are found for them. # 

Berseem ( Tri folium alexandrinum) is 
the key crop of Egyptian agriculture 
along both banks of the Nile from Sudan 
to the Mediterranean. This is the clover 
of Egypt. From the poorest fellah to 
the richest sheik berseem is considered a 
necessary crop to rotate with corn and 
cotton. It is an annual resembling crim- 
son clover but with white flowers, shorter 
heads and narrower leaves. Several varie- 
ties are known in Egypt. In the U.S. it 
has been tested in various localities but 
it has not been shown to possess any spe- 
cial advantage over our established leg- 
umes under American conditions. In fact 
in South Dakota, Delaware, Kentucky 
and elsewhere it winter-killed too easily, 
or for other reasons failed to thrive. Pos- 
sibly berseem will be found suited to 
culture in milder southern and western 
states especially under irrigation. 

Chick pea ( Cicer arietenwn) is an an- 
nual with vetch-like leaves divided into 7 
leaflets. It reaches a height of 12 to IS 
inches and seems better adapted to cul- 
ture in arid or semiarid regions than in 
humid ones. It is quite sensitive to frost. 
Chick pea is also known as gram, and is 



chick-pea 


the familiar garbanzo of Mexico and 
other Spanish-speaking countries. In In- 
dia and other parts of the Orient it has 
long been grown as food for man and 
beast, and often for adulterating coffee. 


The pods are from % to % inch long 
and contains 1 or 2 wrinkled peas some- 
what larger than garden peas. While 
adapted to nearly all soils chick pea pre- 
fers loams or clays. In Colorado when 
planted in rows 30 inches apart and 6 to 
12 inches distant in the row, it made ex- 
cellent growth when a plenty of water 
was given, and did fairly well under dry- 
farming conditions. From 30 to 50 pounds 
of seed per acre was sown and the aver- 
age yield was 10 bushels. In chemical 
composition chick pea is similar to field 
pea. The forage is said to be dileterious 
to horses by reason of the oxalic acid in 
the leaves. The small growth of the plant 
renders it of little value for green manur- 
ing in comparison with other more luxuri- 
ant legumes. It matures in about 90 days. 
As human food it is highly prized by 
those who have become familiar with it. 

Sarawak bean ( Dolichos hosei) is a 
trailing legume introduced from Borneo, 
covering the ground like velvet bean. It 
bears dark green trifoliate leaves and 
small yellow flowers. This bean will sur- 
vive only in relative frost free areas. In 
Florida it grows either in dense shade or 
sunlight. Under some conditions it may 
prove satisfactory as a binder for eroded 
banks or as a. cover crop in orchards. 

Hop clover (Trifolium dubium and 
procumbens) are low winter annuals re- 
sembling lespedeza in habit of growth. In 
Mississippi these clovers are used mostly 
in pasture mixtures and are sown after 
the grasses in the mixture have become 
established, 3 to 5 pounds of seed per 
acre being about the right rate. Under 
favorable conditions hop clovers may ex- 
cel 1 White Dutch clover. 

White Dutch clover is a form of Tri- 
folium repens and is reported as being the 
best spring clover for Mississippi pas- 
tures. It covers a longer grazing period 
than any other clover, seeds profusely 
throughout the season, lies dormant dur- 
ing dry weather and revives as soon as 
ram comes. It is adapted to all kinds of 
soils and has produced up to 10 tons 
green material per acre. 

Persian clover (Trifolium respinatum) 
is an annual with about the same soil 
requirements as white clover. In Georgia 
it thrives well on rich, moist bottom 
lands, preferring the coastal plain to the 
northern Piedmont on account of the 
milder winters in the former area. While 
it seems happy in a mixture with pasture 
grasses, it shows no outstanding qualities 
that would make it preferable to white 
clover. 
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Subterranian clover is so named be- 
cause of its seeding habits which resemble 
those of the peanut. The Georgia Experi- 
ment Station has studied the plant. The 
flowers bend toward the ground and the 
seed becomes buried in the soil if it is 
not too hard. “When not grazed too 
closely and on rich soils the mat of run- 
ners may be 4 to 6 inches deep, and along 
with the solid mass of leaves on top forms 
a vegetative cover that excludes all possi- 
bility of soil erosion.” By the same token 
weeds are exterminated. The plant has 
persisted in one pasture for 11 years de- 
spite almost continuous grazing by sheep. 

Bur clover ( Mediccigo arabica) is ob- 
tainable only in the bur which, according 
to experience in Georgia, should be sown 
at the rate of 1 to 3 bushels per acre. 
Growth of this plant is favored by a high 
lime content of the soil. Bur clover is 
already used extensively in the south for 
temporary grazing and as a winter cover 
and green manure crop. 

Black medic (Medicago lupulina) is a 
winter annual legume like bur clover but 
superior to it for pasture because it re- 
seeds more profusely and is more palat- 
able as found in trials in Mississippi. The 
plant is erratic in its behavior and is rec- 
ommended only for soils high in lime. 

Flat pea ( Lathyrus sylvestris). A le- 
guminous forage plant much resembling in 
appearance the common Sweet or Ever- 
lasting pea. Where it succeeds it forms a 
rank tangled mass of vines 3 to 4 feet 
high and yields heavy crops. In favorable 
localities several cuttings are obtained 
each season, and a field once established 
will endure for years. The pea is hardy 
as far north as Canada. 

The serious objection to it as a forage 
crop is that stock do not relish it. Both 
cattle and sheep lost flesh on rations of 
either flat pea hay or flat pea silage at 
the Michigan Station, It is very rich in 
protein, the air-dried hay analyzing about 
27 per cent of protein. 

The special value of the plant appears 
to be its ability to grow on light soils too 
poor or dry for clover or corn. An objec- 
tion to it is that it requires 2 or 3 years 
to get it established. The seed may be 
planted in spring either in drills 18 inches 
apart in place or in a seed bed, and the 
seedlings transplanted in the spring of 
the second year. In light dry soils the 
seed should be put in 2 or 3 inches deep, 
but shallower in heavier soils. During 
the first season the plants grow 8 to 12 
inches, and should be kept free from 
weeds. The plants do not attain full 


vigor until the third season. The vines 
grow in such a tangled mass that they 
have to be cut with a scythe or sickle. 
The plant is perennial in the Gulf States, 
but is killed down each winter in the 
north. 

The crop appears to be an excellent soil 
renovator. It may be found valuable 
where better forage crops cannot be 
grown, but experiments up to the present 
indicate that for forage purposes it is 
unsatisfactory. 

Lentil {Lens escidenta ). An annua! 
leguminous plant much grown in Europe 
for its round flat seeds, which are boiled 
for soup or cooked like beans. The plant 
is little grown in this country. It requires 
a warm, sandy soil, and should be planted 
at about the time soup beans are. Sow in 
drills 18 to 24 inches apart and harvest 
when the stems begin to yellow. The 
seed may be beaten out with a flail after 
the pods are dry. 

Serradella* (Omithopus sativus). A 
slender leguminous annual, 12 to 18 inches 
high, slightly resembling vetch. It is con- 
siderably grown in Europe as a green 
manure crop for dry, sandy soils, and to 
some extent for hay. It has been grown 
at a number of stations more or less suc- 
cessfully. In Massachusetts it yielded at 
the rate of 2 tons per acre. At the Oregon 
Station it grew 40 inches high. Results 
obtained in feeding green serradella have 
been very satisfactory. In general it may 
be stated that where well-known forage 
crops can be successfully grown serra- 
della has no place. Serradella may be 
seeded in the spring with any of the small 
cereals the same as clover. When seeded 
alone it is best drilled in rows about 5 
inches apart in March or April at the 
rate of 40 to 50 pounds of seed per acre. 
The seed matures in September. 

Sainfoin ( Onobrychis sativa ). Also 
called Esparcet. A deep rooting, peren- 
nial, leguminous forage plant, 1 to 2 feet 
high, especially adapted for culture on 
ground too dry and barren for red clover 
or alfalfa. It has long been grown in 
Europe, but is little known here. The 
leaves are compound and composed of 6 
to 12 pairs of leaflets, flowers bright pink 
in spike-like racemes. In Europe the 
yield of hay is from 1% to 2% tons per 
acre and is fully equal in feeding value to 
red clover. 

Plant the seed any time from May 
15 to June 30 in well-prepared land that 
is well underdrained. It is one of the 
best plants for barren hills. Cover a little 
deeper than alfalfa or clover seed. The 
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plants are a little difficult to establish, but 
when well rooted will endure for years. 
About SO pounds of fresh seed should be 
sown per acre. If this is shelled 40 pounds 
will be enough. One crop of hay may be 
cut annually. The yield of seed varies 
from 10 to 25 bushels of 40 pounds each 
annually. It will not stand close pastur- 
ing. The plant will grow anywhere in the 
United States, and its use on poor 
soils where clover will not grow is recom- 
mended. 

Sand iucern ( Medicago media). This 
is so similar in appearance to alfalfa that 
it is difficult for the ordinary observer to 
distinguish them apart. It is a leguminous 
perennial forage plant and compares in 
feeding value favorably with alfalfa. 
Sand Iucern is a more spreading plant 
than alfalfa. The flowers vary in color 
from bluish to lemon yellow. The seed 
pods are in a % coil rather than 2 coils, 
as is the case with alfalfa. It has been 
but little grown in the United States, but 
some recent experiments at the Michigan 
Station indicate that it has considerable 
value on light, sandy soils in situations 
where alfalfa winter-kills. Owing to the 
high price of sand Iucern seed, time re- 
quired to establish the field etc. it is 
recommended by that station only for 
permanent meadows. The crop was 
seeded at that station May 15 at the rate 
of 20 pounds per acre. The lightest sand 
soil on the farm was used. The following 
year it yielde 1 at the rate of 6800 pounds 
cured hay per acre in 3 cuttings, the third 
year 10,580 pounds, fourth year 12,310 
pounds, and fifth year 13,839 pounds in 
4 cuttings, no manure being used in the 
meantime. All stock relished the hay and 
green forage. These figures show a high 
yield of forage for sand Iucern. 

Seed broadcast on well prepared and 
finely pulverized soil at the rate of about 
15 pounds per acre. Seed without a nurse' 
crop. Keep the weeds in check by run- 
ning over the field as often as necessary 
with a mower with the bar set high. 
Harvest as soon as the first blossoms ap- 
pear. Seed at present is obtained from 
Europe and can he obtained through any 
reliable seed firm. Not enough experi- 
ments have been reported in this country 
to determine the value of sand iucern as 
a forage plant. It appears to be well 
suited to sandy soils, and to withstand 
open winters better than alfalfa. 

This plant has been considered a hybrid 
between alfalfa and another related spe- 
cies. 


Sulla ( Hedysarum coronarium). A per- 
ennial legume, used for forage. Native of 
southern Italy. It has been grown to a 
very limited extent in a few places in this 
country. It is not injured by a slight 
frost, but freezing the roots kills it. It 
requires well-drained land for its best 
growth. In the Gulf States, where it has 
given the most promise, it is seeded in 
September or October on well-prepared 
ground either alone or with winter oats 
or wheat. The crop comes on the follow- 
ing summer after the grain is removed. 
It is said to grow from 4 to 8 feet high 
and to be equal in feeding value of alfalfa. 

Crown Vetch (Coronilla varia), a 
trailing legume with abruptly pinnate 
leaves without tendrils, introduced from 
Europe. The vines reach 2 to 3 feet in 
length, making a densely matted growth. 
The blossoms are pink and white in 
rounded terminal heads. The plant is a 
brilliant ornamental as well as useful for 
holding w r eeds in control and checking soil 
erosion. It grows even on poor soil with- 
out nodule inoculation, but is still of very 
limited distribution in the U.S. 

Birdsfoot Trefoil ( Lotus corniculatus ) , 
an herbaceous perennial legume 12 to 30 
inches high with slender, branching stems, 
long used as a forage plant in Europe, has 
recently become established in eastern 
New York and western Oregon. Tests 
show that this, and a closely related spe- 
cies, are adapted for use as pasture and 
hay. It seems to thrive on poor soils in 
the Catskills and on the more fertile soils 
of the Pacific northwest. The plant is 
a recognized element of the permanent 
pasture mixtures of New Zealand and 
Australia, and the farmers who have tried 
it in U.S. praise its feeding value in pas- 
ture and for hay. The Department of 
Agriculture reports its use in mixtures 
containing red and alsike clovers, orchard 
grass, timothy and rye grass. For hay the 
crop may be cut and handled like alfalfa 
or clover. It is a long-lived plant. In 
parts of Oregon even after being grazed 
and cut for hay for 20 years, the trefoil 
still shows a good stand without apparent 
deterioration. 

Lupines (Lupinus spp.). These plants 
belong to the pea family. There are 
about 100 species, mostly annuals and * 
herbaceous perennials. A few have been 
brought under cultivation as forage crops, 
but primarily for green manuring. A 
large number are also grown in gardens 
for their terminal racemes of bright col- 
ored flowers. About 70 species are native 
to western North America, a few to east- 
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ern North America and to the Mediter- 
ranean region. Lupines are not cultivated 
to any extent in the United States; but 
in Montana, Idaho and some other West- 
ern States the species L. leucophyllus , 
L. sericeus and L. ps eudo p ar v if torus grow 
wild in such abundance that they are cut 
in enormus quantities for hay. The plant 
contains an alkaloid that sometimes poi- 
sons stock. The alkaloid is most abundant 
in the ripe seed. The green crop may be 
pastured throughout the season; but it 
should not be cut for hay until after the 
pods have burst open and the seeds fallen 
out. This takes place the latter part of 
August. Sheep are more susceptible to 
lupine poisoning than horses or cattle. 
(See Poisonous Plants) 

In Europe lupines are cultivated to 
some extent for forage, but mostly for 
green manure. The yellow lupine (L. lu- 
teus) is most extensively used for this 
purpose, and to a lesser degree the blue 
lupine ( L . augustifolius) and white lupine 
(L. albxts). 

The lupines are especially valuable as 
green manure crops on light sandy soils 
too poor to grow anything else. The yel- 
low lupine is reported to grow even in 
sand dunes along the coast. They are 
not suited to calcareous soils or wet situa- 
tions. Seeds of this variety should be 
sown in May or June in drills 9 to 15 
inches apart at the rate of 1% to 2 
bushels per acre. 

At the California Station spring sown 
lupines were a failure; but when fall sown 
heavy crops were obtained. Thus planted 
they were a valuable winter cover and 
green manure crop. On clay soils it was 
found that lupines would tolerate twice as 
much lime as on sandy soils. For strong 
calcareous soils the pink lupine ( L . pilosus 
roseus) and large blue (L. pilosus coeru - 
leus) are recommended. It is only for 
special situations that lupines will have 
any value for American farmers over 
other leguminous plants. 

Beggar Weed ( Desmodium tortuo - 
sum). An erect annual leguminous plant 
growing from 3 to 8 feet high and 
adapted for culture as a forage plant 
and soil renovator in the more south- 
ern States. As compared with alfalfa, 
velvet beans, soy beans and cowpeas, 
the Department of Agriculture says of 
it: “It is perhaps the best of these for 
the lighter sterile sandy soils, including 
the hammock and pine lands of Florida 
and the sandy pine lands along the Gulf 
coast.” From 5 to 6 pounds of clean seed 
is sown per acre. If grown for hay from 
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8 to 10 pounds should be used. The seed 
is sown when the ground is warm and 
moist. The seed need not be covered if 
. sown at the beginning of the summer 
rains. If seeded early 2 crops may be 
secured the first season. It should be cut 
for hay at the time the first flowers ap- 
pear. The yield is from 3 to 5 tons of 
cured hay per acre, which is but slightly 
inferior to red clover in feeding value. It 



is an excellent crop to turn under for 
green manure, and is considered superior 
for this purpose to velvet beans when 
sown in orchards. It may be sown in the 
corn field at the last cultivation and will 
furnish good pasturage for the rest of the 
season. It does not become a weed. At 
the Florida and Louisiana Stations it has 
given good results. Cows and sheep are 
said to be very fond of it. 

LESPEDEZA 

About 125 species of lespedeza are 
known, all native to eastern Asia or east- 
ern U.S., 20 perennial species belonging to 
North America. Of this group only three 
are of much economic importance, the 
perennial L. sericia and the 2 annual 
forms: common and Korean lespedeza. 
Common lespedeza was brought into the 
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U.S. about 100 years ago, Korean in 1900 
and the perennial in 1896. As described 
by Pieters, common lespedeza is a slender 
plant that is mostly prostrate unless 
grown in dense stands, with both purple 
and inconspicuous flowers, small leaflets 
somewhat like those of alfalfa, and reach- 
ing a height of 15 to 24 inches. The 
Korean is larger, coarser, earlier in matur- 
ing and with stem hairs pointing upward. 
The lespedeza belt of the U.S. may be 


right depth if drilled. If broadcast or 
spread with a cyclone seeder the seed may 
be left on the surface, or if sown on an 
established pasture, light treatment with 
a spike toothed harrow may help. Seed- 
ing is done in early spring from February 
in the south up to April in the north. 
One of the methods of utilizing lespedeza 
in Kansas consists in broadcasting it in 
oats or other grain in early spring. It 
then germinates in April and is ready to 


KOREAN LESPEDEZA WITH OATS 


said to _ extend from the Potomac and 
Ohio Rivers to the Gulf and westward 
through the eastern third of Kansas. 
Rainfall is the limiting factor in the west. 
Lespedeza is a warm weather crop. Spring 
growth is slow and the crop will not 
bloom and seed if the days are too long, 
excessive sunshine having a depressing ef- 
fect on seed development. 

Estimates of the acreage of the lespe- 
dezas are rather vague, perhaps 4 million 
acres raised for hay, 800,000 acres for 
seed, besides other millions of acres of 
volunteer growth in grazing land. The 
seed requirements usually recommended 
are 25 to 30 pounds per acre for Korean 
and common iespedezas and slightly less 
for the perennial form. The seed may be 
sown alone, or on grain, or in corn at the 
last cultivation. A half inch is about the 


be grazed soon after the grain is har- 
vested. The lespedeza matures seed^ in 
the fall and volunteers the next spring so 
that the rotation may be continued with- 
out reseeding with lespedeza. 

Perhaps the use to which lespedeza is 
especially suited is for checking erosion of 
abandoned lands, gully walls and road- 
sides. It is easy to secure a stand of these 
plants in the poorest soils even without 
preparation of the seed bed, and even the 
thinnest stands help to slow down the run 
off of surface water and to prevent fur- 
ther soil erosion. When sown with spring 
grain and pastured till frost the stubble 
serves as protection against erosion dur- 
ing the winter. In the apple region of 
northeastern Kansas lespedeza - plays an 
important part as a cover crop in or- 
chards. Apple growers plant it as a 
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permanent crop on sloping orchard lands MILLET 

where the plant continues to volunteer Millet is a general term used to cover 
year alter year. With its rather shallow several kinds of cultivated grasses grown 

root system it competes for water and for their seed or forage value, 

plant food in the soil less than do sweet Foxtail Millet ( Set-aria italica) has 
clover, alfalfa or perennial grasses. More- been recently made the subject of a thor- 
over the small top growth interferes less ough study in Colorado by J. J. Curtis 
with the regular orchard operations. and others of the Bureau of Plant Indus- 

Perennial, or sericea lespedeza, resem- try. This millet has been raised in China 

bles alfalfa in habit of growth. After since the dawn of history but has never 

becoming established more shoots come found a large place in farming operations 



from the crown so that by the fourth year 
there may be 20 to 30 stems per plant or 
even more. This species becomes very 
woody if cut for hay too late in the season 
and such stems are of no value for feed- 
ing. A rather high content of tannin, 3 to 
4 per cent, is found in all lespedezas. 
This furnishes another good reason for 
cutting the crop for hay before full ma- 
turity. Analyses show that the tannin 
content of the leaves may double during 
the month of June while at the same time 
the protein content is diminishing. The 
lespedezas are not much worried by weeds 
but seem to stand their ground in compe- 
tition with them except in the case of 
dodder. 


in the U.S. except in Colorado. It is a 
leafy erect annual with seeds borne in 
dense drooping panicles. It matures ra- 
pidly requiring only 75 to 90 days for 
seed and a shorter period for forage. It 
has been used as a catch crop where win- 
ter wheat or other small grains have 
failed, since it will mature if sowed as late 
as July 1. Highest yields have been ob- 
tained when sown on fallow ground. Corn 
or sorghum do better than small grains 
when following foxtail millet. 

Soil and Seeding. Millet requires 
warm weather for its successful growth. 
Frost kills it about as easily as Indian 
com. The best soil for millet is a rich, 
well drained sandy loam. On heavy clays 
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or wet lands it will not thrive. Millet is 
hard on the land, not because it with- 
draws more plant food from the soil than 
many other crops, but because of its shal- 
low feeding root system it draws most of 
its plant food from near the surface of 
the soil. 

Millet is usually seeded after com is 
planted, the last of May or first of June. 
In the South it may be sown as late as 
August. The seedbed should be well 
plowed and harrowed and free from clods. 
When grown for hay about % bushel per 
acre of Hungarian grass, German or com- 
mon millet is required. The broom corn 
millets require about % bushel per acre. 
For seed only about half of these quanti- 
ties need be sown. The seed may be 
either drilled in or broadcast and lightly 
harrowed in. For soiling purpose the 
crop will be ready for use in about 60 
days. 

Harvesting. Millet should be cut for 
hay between the time of complete heading 
out and late bloom. Cutting should never 
be delayed until the seed begins to ripen, 
owing to possible injurious effects it may 
have on the animals eating it, particu- 
larly horses. There is no danger whatever 
in feeding the green or ensiled forage or 
hay made before the seed matures. For 
soiling and silage it may be cut a little 
later than for hay. After cutting for hay 
the millet should be allowed to wilt for 


a few hours, then tedded once or twice, 
after which it should be put into small 
cocks and allowed to cure 2 or 3 days 
before hauling to the barn or stacking. 
Millet stems are large and succulent. The 
crop is cut greener than most hays and 
requires more drying, principally in the 
cock, than other hays. Otherwise it is 
no more difficult to cure than clover and 
will endure much more exposure to rain 
and dew without serious injury. The hay 
is sometimes cut with a self-binder and 
the loosely tied bundles cured by setting 
up two and two in long shocks running 
north and south, and thus exposed to the 
full sunshine. This is an easy way of 
handling the crop. The yield of cured 
hay varies from 1% to 3 y 2 tons per acre. 

Millet for seed is harvested like any 
small grain crop. One of the best methods 
is to cut with a self-binder when the seed 
is in the late dough stage and stand the 
bundles two and two in long shocks. 
When dry enough thresh from the shock. 
The yield averages about 20 to 25 bushels 
per acre and varies from 5 to 75 bushels 
per acre. A bushel varies in weight from 
45 to 50 pounds. 

The preferred varieties of foxtail millet 
are ^ Siberian, Goldmine, Hungarian and 
White Wonder. This millet is an im- 
portant hay crop for irrigated lands in 
eastern Colorado. The seed when ground 
has a feeding value about SO per cent that 
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of com. Best results for hay have fol- 
lowed seeding after a rain between May 
15 and July 1. 

Proso (Panicum miliaceum) also known 
as hog millet or broom-corn millet, is best 
suited to the northern prairies or Great 
Plains, particularly Minnesota, the Da- 
kotas, Montana, Wyoming, Kansas and 
Nebraska. Proso is sensitive to frost, is 
not suited to most systems of rotation, 
and the yield is not high enough to qual- 
ify it for a main crop, but rather as a 
late catch crop for grain. It is commonly 
seeded at the rate of 1 to 3 pecks per 
acre and average yields run from 10 to 
30 bushels per acre, although under spe- 
cially favorable conditions much larger 
returns have been secured. In feeding 
experiments with pigs in North Dakota 
Proso proved inferior to corn or barley. 

Pearl Millet ( Pennisetum spicatum) 
was introduced into the United States 
about 100 years ago and has been culti- 
vated to a limited extent ever since then, 
more particularly in the Southern States. 
The plant is an erect succulent grass 6 to 
15 feet high, with very leafy stems termi- 
nating in a cylindrical spike, 6 to 14 
inches long. It is grown as a soiling crop 
and for hay and next to teosinte is per- 
haps the heaviest yielding forage plant 
cultivated in the U.S. Pearl millet revels 
in rich, warm alluvial soils; but can be 
grown on most corn lands. It is easily 
killed by frost and should therefore not 
be planted until the season for corn 
planting. The ground should be well pre- 
pared and again cultivated just before 
seeding to destroy weeds. If grown for 
soiling, sow in rows 3 feet apart and 6 
inches apart in the row, for hay seed in 
rows IS inches apart and about 4 inches 
apart in the row. With good seed about 
4 pounds per acre will be required for 
the thinner planting and 8 to 10 pounds 
for the thicker planting. When the crop 
is broadcast for hay about a half bushel 
of seed should be sown. The seed should 
be covered only about % inch deep. Shal- 
low, level cultivation as for corn should 
be practiced. At 11 experiment stations 
where pearl millet has been grown the 
yield has varied from 5 to 40 tons of 
green forage per acre, and from 1% to 
16.4 tons of hay. The number of cut- 
tings varies from 1 or 2 in the Northern 
States to 3 to 5 in the Southern States. 
The chief value of pearl millet is as a 
soiling crop. For this purpose cutting 
should commence when the crop is 3 to 
4 feet high. It starts more readily into 
a second growth if cut 4 to 5 inches high. 


For hay it should be cut just as the heads 
are appearing. The green plant contains 
75 to 80 per cent of water and is there- 
fore difficult to cure into hay. It is han- 
dled in the same way as corn fodder. The 
stalks are cut either by hand or machin- 
ery and bound into small bundles and 
■ shocked. The plant appears very palat- 
able to stock. While it yields perhaps 
heavier than the sorghums it is not likely 
to prove more satisfactory on most farms 
and will seldom prove as desirable or as 
valuable as corn. 

OATS (Avena sativa) 

Oats rank third, both in acreage and 
number of bushels, of the cereal grains 
grown in the U.S. Its native home was 
probably Asia. It was known to the 
Greeks who called it bromos from which 
the name of the western brome grass is 
also taken. The principal oat producing 
areas of the U.S. are in the corn and 
spring wheat belts where the climate is 
cool and moist. An important tongue of 
oat culture extends into the Southern 
Plains from Missouri to Texas. It is the 
hardiest of the cultivated cereals and is 
grown to some extent in every State and 
northward into Canada and Alaska. Since 
1921, when the oat acreage reached a high 
of over 45 million acres, there has been a 
slow decline to about 32 million acres. 
Iowa, Minnesota and Illinois are the 3 
leading oat States. 

Oats have been grown in the north- 
eastern States since early colonial days, 
being the third most important cereal 
crop in New York and Pennsylvania. 
Clay and loam are better than sandy 
soils. The crop is usually not highly prof- 
itable in cash returns, but fits in so well 
with routine farm rotations, and is such 
an excellent feed for horses, dairy cows 
and poultry, that it has retained an im- 
portant place in the agriculture of this 
region for over 2 centuries. Oats are 
weak stemmed and lodge easily. For that 
reason they should not be planted on too 
fertile soils. Moreover, unless the soil is 
very poor, it may be better to apply 
commercial fertilizer or barnyard manure 
to com, potatoes or some other crop in 
the rotation rather than directly to the 
oat crop. But on soils deficient in plant 
food a complete fertilizer may be applied 
to the oats. Rotations with oats usually 
include a hoed crop and a legume. Com 
stubble land sowed to oats the following 
spring makes a good preparation for re- 
turning to clover and timothy the third 
year of the rotation since oats are a satis- 
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factory nurse crop for those standard 
meadow plants. This actually makes a 
4 year rotation since the grass and clover 
are retained for 2 years. Or the series 
may be corn, oats, winter wheat and 
meadow. 

Oats are often sown in combination 
with other crops, the oat-pea mixture 
being a familiar one in which 1 bushel of 
oats and 1% bushels of peas are sown per 
acre. Barley and oats and oats and rape 


ning mill. This removes the light oats, 
trash and weed seeds which may make up 
u a to Vs of the original material. The 
light oats would not germinate and the 
screenings may be fed to stock, so that no 
loss is incurred. Early seeding of oats is 
advisable, about April 15 in West Vir- 
ginia, Maryland, New Jersey and New 
York, and as late as May 15 in parts of 
New England. The rate of seeding in 
these States is about 2% bushels per 


HARVESTING OATS IN MONTANA 


combinations. In the 
latter case the rape remains as pasture 
for hogs and sheep after the oats are 
harvested. Occasionally oats are sown in 
a mixture with alfalfa. Peas and oats or 
oats alone may serve too as winter cover 
crops for orchards. 

For seed bed preparation in the eastern 
States, fall plowing is preferable, or in 
early spring if that is not feasible. “The 
best seed bed for oats consists of from 2 
to 3 inches of mellow soil on the surface 
with a rather firm layer of soil beneath. 
Whenever serious losses by water erosion 
occur fall plowing is not advisable” ac- 
cording to T. R. Stanton of the Depart- 
ment of Agriculture. 

Seed oats should be run through a fan- 


acre, preferably by drilling but less often 
broadcast. 

Most oats in the northeastern States 
are cut with a grain binder, but on some 
rough hilly land the grain cradle is still 
used, harvesting being done when the 
grain is in the hard dough stage and the 
straw somewhat green. 

Nearly 80 per cent of the U.S. oat crop 
is produced in the north central States. 
The climate immediately north of the 
corn belt is well suited to oats, particu- 
larly in Michigan, Wisconsin and Minne- 
sota. Prairie loam soils produce high 
yields of oats. Fertilizers are of little 
use on oats in this section except in the 
eastern portion. The native fertility of 
black prairie soils, with their high nitro- 
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gen content, produced a rank, weak straw 
which lodged badly and was more sus- 
ceptible to infection with rust. Barnyard 
manure may better be applied to a pro- 
ceeding crop, such as beans, corn or pota- 
toes. “The most common rotation in the 
com belt consists of oats preceded by 
corn and followed by grass or clover. 
This rotation may span 5 years; — corn 
2 years, oats 1 year, grass or clover 2 
years. But more often it is a 4-year 


This quart of spray material will be 
enough for 50 bushels" of seed. Shovel the 
oats from one pile to another, wetting each 
shovelful with the spray. Keep the pile 
covered with a canvas for 5 hours. Or 
the seed may be put into gunny sacks and 
dipped into a tank containing 1 pint of 
formaldehyde in 40 gallons of water, after 
which the seed grain will need 2 hours for 
drying. The seed is sown in this region 
during the last half of March or early in 
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rotation, including 2 years of corn and 
1 year each of oats and clover.”. About 
the only mixture used with oats in the 
corn belt is oats and barley. In this re- 
gion oats is the chief nurse crop for grass 
and clover. The foliage is perhaps a bit 
too dense but this drawback is partly 
overcome by using early, short strawed 
varieties. In making a selection among 
the almost innumerable varieties of oats 
raised in the corn belt one may well rely 
on the advice of the County Agent or 
Experiment Station. 

Methods of preparing the seed bed, and 
the seed for planting, are essentially the 
same as for the eastern States. Where 
smut prevails the seed should be treated 
to prevent this disease. A satisfactory 
remedy consists in spraying a mixture of 
1 pint each of formaldehyde and water. 


April, at the rate of 8 to 12 pecks per 
acre. Drilling gives better results than 
broadcasting. 

Cutting is mostly done with a grain 
binder, but combines have been used on 
a few. farms with success. The sheaves 
are set up for curing either in round or 
long shocks. If weather is favorable it is 
best to allow the grain to become thor- 
oughly cured before threshing. Oat straw 
is always worth saving for feed since as 
roughage it is superior in feeding value 
to the straw of other cereal grains. 

Farther west there are 3 fairly well de- 
fined oat regions. First the Great Plains 
(Dakotas, Nebraska, Oklahoma and 
Texas, and parts of Montana, Wyoming, 
Colorado and New Mexico) at altitudes 
varying from 1500 to 5000 feet and an 
average rainfall of less than 20 inches. 
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Drouth* hailstorms and hot winds may 
cause heavy losses in this region. But 
under irrigation higher yields are obtained 
in the Great Plains than in any other oat 
region. The Pacific area is a narrow 
coastal strip from Puget Sound to south- 
ern California* In the Puget Sound and 
Olympic Peninsula areas of Washington, 
a yield of over 100 bushels an acre are not 
rare. 

In the dry land section of the Great 
Plains and Rocky Mountain area summer 
fallowing is widely practiced, the land ly- 
ing fallow one year and cropped to wheat 
or oats the next. A 2-year rotation of 
corn and oats is quite popular in the 
central part of the Great Plains. In 
Colorado and Idaho, under irrigation, a 
common rotation system includes alfalfa 
3 years, potatoes or sugar beets 2 years, a 
cereal wheat or oats for 2 years as a nurse 
crop for alfalfa. In the Great Plains the 
earliest possible date in the spring is con- 
sidered best for seeding oats, and the 
same is true for •western Oregon and 
Washington, but along the Pacific coast 
oats may be sown between October 15 
and February 15. In the Great Plains 
oats are cut with the binder, header or 
combine. When short-strawecl or lodged 
on account of drouth or wind injury, oats 
are sometimes cut with a mower, raked 
into windrows and cocked. 

Quite a large acreage of oats is cut for 
hay, especially on the Pacific coast. For 
this use they are harvested in the soft 
dough stage. Sown for this purpose in 
combination with peas the rate of seeding 
is 10 to 12 pecks of a mixture of oats and 
peas in equal proportions. Hungarian 
vetch is also used in an oats-vetch mix- 
ture. 

On the value of oat and pea mixture 
for forage the Cornell Station found that 
“ranking next to com as a forage crop 
and a close second, comes oats and peas. 
In the 2 years in which we have been con- 
ducting experiments in the production of 
forage this combination has proved itself 
well worthy ^ of a place on every farm 
where stock is kept. It is valuable either 
for pasture, for cutting as a soiling crop, 
or when allowed to mature it may be 
cured for hay, making a most valuable 
article. When planted in succession of 
about 2 weeks, the first planting being as 
early in the spring as conditions will per- 
mit, a ^ succession of highly nutritious 
forage is produced which is greatly rel- 
ished by stock. If a more general use was 
made of oats and peas for summer feed- 
ing it would greatly decrease the expense 


of the production of milk and the cost of 
maintaining cattle and economize land 
very materially. A highly nutritious for- 
age would be obtained, rich in protein and 
furnishing nearly a balanced ration for 
milch cows. A* large amount could be 
produced per acre, and it may be grown 
from early spring to late fall. A slight 
freeze does not affect it and it may be 
sown in the spring before frosts are over, 
and the late forage frequently remains in 
good condition till December. The oats 
and peas at this Station sown August 1 
were in good condition for feeding until 
a severe freeze on the night of December 
2 cut them down. For late forage, how- 
ever, barley and peas are recommended 
instead of oats and peas. For sowing any 
time after July 1 substitute barley for 
oats. The reason for this is that in late 
summer barley makes more rapid growth, 
is less likely to attacks of rust and other 
fungus diseases than are oats.” 

Remedies for smuts, rusts and the in- 
sect enemies of oats are treated under 
wheat. 

PASTURES 

There were shepherds before there were 
farmers. For untold generations men 
have wandered about the earth guiding 
their flocks of sheep, goats and cattle 
from one grazing ground to another in 
search of grass. This mode of life can be 
observed today in the Moslem countries 
from Morocco to Iran. Until quite re- 
cent years sheep and cattle ranged almost 
without restraint from State to State, 
from valley to mountain pasture and back 
again throughout the public land States 
of the west and always in search of grass. 
Nature eternally strives to cover the bare 
spots of the earth with grass. This al- 
most universal carpet of grass was spread 
before the eyes of man as the chief source 
of meat, wool, hides and numerous other 
human necessities. But it was too much 
taken for granted, like air and water. A 
mere casual study of the history of our 
natural grazing lands in the west brings 
to view the sorry spectacle of man’s abuse 
and wanton destruction of that great heri- 
tage. At last there has come about a 
realization of the vital importance of pas- 
ture in any system of agriculture, and nu- 
merous studies are in progress to learn 
how to preserve this grass carpet, and 
how to improve the condition of both 
wild and tame pastures. 

Probably no country can show us a bet- 
ter example of what may be done with 
pasture than New Zealand. No other 
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country has 90 per cent of its cultivated 
land in permanent pasture. Her farms 
appear to be lawns or golf courses dotted 
with sheep and dairy cows, 16,000,000 
acres of pasture grazed by sheep and 
cows, 365 days a year. These pastures 
carpet level, low lands, hills and the steep- 
est volcanic slopes. Much of this pasture 
is 60 years old and still in prime condi- 
tion. All the farmer does to it is to sow 
every year IS to 30 pounds per acre of a 
mixture of grass seed, containing rye grass, 
orchard grass, crested dog tail, meadow 
fescue, meadow foxtail, timothy and red, 
white and alsike clovers. Or on very poor 
soils the mixture may be Chewing’s fescue, 
danthonia, Rhode Island bent grass and 
clovers. The pastures are kept stocked 
with sheep or dairy cows at the proper 
rate to keep the grasses down to 3 or 4 
inches in height. The animals are thus 
constantly feeding on grass clippings, 
which have been found to produce more 
milk than could be obtained from any 
other method of farming the land. Since 
the 2 products desired are milk-fed Can- 
terbury lambs and butter, this style of 
agriculture might be called an exploita- 
tion of maternity. 

The grazing lands of the west possess a 
remarkable power of recovery from over- 
stocking. The forage plants on these 
ranges are of great variety. They include 
grasses, other herbaceous plants often 
called weeds by stockmen, and shrubby 
species called browse. The grasses most 
often mentioned as valuable forage in- 
clude bunch grass, grama grass, buffalo 
grass and a host of others. The early ex- 
plorers who crossed the western country 
from 1800 to 1850 left many detailed rec- 
ords of the condition of the range in those 
days. A study of their interesting travel 
accounts, to one w r ho is familiar with 
present range conditions, will show the 
striking similarity in the appearance of 
the range in former times and today. 
Greely in 1859 saw a herd of buffalo 
which he estimated to total a million. 
Such immense herds wrought the appar- 
ently complete destruction of range 
grasses during their migrations north. 
But the buffalo did not return by the 
same route or visit the range again till it 
had recovered. Thus the buffalo taught 
the range stockman the lesson of deferred 
or rotation grazing. The grass may be 
ruined unless allowed to reseed each year. 

In Nevada most of the sheep graze in 
mountain pastures in summer, on the 
southern deserts in winter and on the in- 
termediate areas in spring and fall, cover- 


ing hundreds of miles in their annual 
migratory round, as did the Biblical shep- 
herds. Since the Federal Government has 
assumed regulatory functions in the use of 
public grazing lands, methods of prevent- 
ing range deterioration are under study in 
the range States in the hope of perma- 
nently maintaining the grass cover of this 
great area. In many States attention has 
been turned to supplementing the native 
range by cultivated pastures, particularly 
in irrigated regions. In Colorado mixtures 
of 2 to 5 grasses, yellow sweet clover and 
red, white, Dutch and alsike clovers gave 
excellent results for either hay or pasture 
Artificial reseeding of the range will be 
successful only under favorable conditions. 
Improved range management promises 
better returns. Kansas started experi- 
ments with bluestem pastures 25 years 
ago. The results show that if grazing is 
deferred till September 1 the carrying ca- 
pacity is no greater than if grazed the 
season-long, since the grass had lost much 
of its nutritive value by September 1. 
But when grazing was deferred only to 
June 15, the deferred pasture had a de- 
cided advantage. Tame pastures in Kan- 
sas are now occupied by brome, timothy, 
blue grass, winter cereals, sweet clover, 
lespedeza, rape and other cultivated 
plants. 

In all parts of the U.S. the value of 
permanent pastures is becoming recog- 
nized. Thus in Georgia it has been found 
that “improved pastures supply more 
feed nutrients per acre at lower costs than 
most cultivated crops and are the basis 
for any increased and permanent profit- 
able livestock industry/’ That conclusion 
is founded on experiments with a wide 
variety of grasses and legumes. The 
Nebraska Station has devoted attention 
to the collection of the seed of 24 species 
of important native grasses for reseeding 
damaged pastures and meadows, and for 
regrassing land taken out of cultivation. 
On many areas the so-called hay method 
has been tested, consisting in spreading 
mature hay containing ripe seed of native 
grasses over a prepared seed bed and pro- 
viding tillage to cover the seed and anchor 
the hay. This method seems to have defi- 
nite advantages. At last pastures are 
treated as a vital part of successful per- 
manent agriculture and not as a step- 
child of the farm. 

PEANUT (Arachis hypogaea) 

The peanut, a trailing leguminous plant, 
native to the tropics, first introduced into 
the U.S. in colonial days, but not coming 
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into commercial importance till after the 
Civil War, attains a height of 1 to 2 feet, 
hears blossoms along the stems, and after 
the flowers fall, pushes the ovaries into 
the soil where the pods and seeds mature. 
Our peanut empire covers the southern 
part of the country from California to 
coastal Virginia, being an important crop 
in at least nine of these States. 

Roasted and salted the peanut is fa- 
miliar to every man, woman and child. 
It is relished by all creatures from ele- 
phants to mice, made popular by circuses 
and pushcart operators, greedily devoured 
by birds and squirrels and furnishes a 
staple article of diet for farm animals. 
The fame of the peanut has acquired an 
added lustre by association with the name 
of Dr. George Washington Carver of 
Tuskegee, who devoted a lifetime of study 
to its almost innumerable uses. Its chief 
climatic need is a season of 100 -140 days 
with frost. Inside that belt it will thrive 
on almost any soil suitable for corn. The 
U.S. peanut area is about 5,000,000 acres. 

A sandy loam soil best suits the peanut. 
On too heavy soils the pods are unable 
to push their way into the ground to ma- 
ture. Dark or red soils discolor the pods 
and lower their market value. Gray por- 
ous soils that are not too rich, are usually 
advised. Being a legume the peanut 
draws a part of its nitrogen requirement 
from the air. Phosphorous and potash 


are therefore the most essential fertilizer 
elements to apply. In Maryland, Vir- 
ginia and elsewhere in the South where 
lime is lacking, this element should also 
be added. Soils excessively rich in humus 
produce vines rather than fruit and the 
quality of the nuts is inferior. 

Land for peanuts requires early plow- 
ing and thorough cultivation. Planting 
may be done at corn-planting time or 
immediately after. The seed is sown 
either in hills or drills. The spacing de- 
pends on the variety grown and the rich- 
ness of the soil. Careful selection of seed 
is highly important. It is not necessarily 
the biggest seed that give the largest yield. 
But many plant breeders have been giv- 
ing attention to the production of strains 
of seed which will yield a higher average 
of fancy kernels than the common run of 
unselected seed. We may expect great 
improvement in this direction much as 
has occurred in scientific breeding of 
wheat, com and other farm seeds. An 
adequate supply of good seed is a prime 
essential. The Alabama Cooperative Pea- 
nut Growers Association makes a practice 
of holding back large quantities of seed 
for its members. 

The peanut is an important cash crop 
in all the southeastern states, being grown, 
harvested and sold to mills for processing 
into the various peanut products used in 
commerce. In 1940 Georgia alone pro- 
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ciuced nearly 554 million pounds of pea- 
nuts. In that state the yield per acre in 
recent years has ranged from 710 to 835 
pounds. Rows 30 inches apart with 6 
inch spacing in the row will require 27 
pounds of shelled seed for sowing an acre. 
On poor soils 4 inch spacing may give 
better results. Many growers prefer 24 
inch rows for the Spanish variety. Pea- 
nuts may be planted with corn and velvet- 
beans for hogging off, but are not much 
interplanted with cotton for the reason 
that they compete too actively with cot- 
ton for moisture, and both crops mature 
at about the same time. 

At the Arkansas Station it was found 
by experiment that nuts planted in pods 
broken once in two gave as good a stand 
as shelled nuts. This indicates that much 
of the labor of shelling peanuts by hand 
may be saved. During the growing sea- 
son peanuts must receive frequent shallow 
cultivation to keep weeds under control. 
Most of this early cultivation may be 
done with a weeder. The former method 
of ridging to cover the bloom of the plant 
has been found unnecessary. In fact 
much better yields are obtained by level 
culture. After the vines begin to bloom 
they must not be disturbed. 

The crop should be harvested before 
the vines are killed by frost. The right 
stage for harvesting is shown by the yel- 
lowing of the leaves and darkened veins 
on the inside of the shells. If dug before 
that time the nuts are not fully developed, 
and if dug later some of the nuts may be- 
gin to sprout if rain should occur. In 
Georgia several methods of digging are 
employed. Peanuts are easily loosened 
from the soil by using a one-horse turning 
plow with the wing removed. This cuts 
off the tap root and loosens the plants so 
that they may be easily lifted from the 
ground. Potato diggers will also do the 
job quite satisfactorily. 

The vines are then thrown into win- 
drows and if cut in the morning are 
shocked in the afternoon in piles about 
7 feet high, with a pole in the center to 
hold the pile upright. The vines should 
be placed with the pods inside the pile 
and should be kept off the ground by 
means of poles. The piles may be covered 
with hay or cornstalks to protect the crop 
from rain. To prevent heating and sour- 
ing the piles should not be more than 3 
to 4 feet in diameter. 

If peanuts are grown for hogs the ani- 
mals may be turned into the field at the 
time of the first frost. 

Formerly peanut hay, or the vines after 


removal of the pods, was treated as waste. 
Although this material is inferior to 
clover, alfalfa, soy beans or cowpea hay, 
it is well worth using for stock forage. 
The picking machines used for removing 
the pods leave some dirt in the hay and 
if the material becomes moldy it is unfit 
for use. 

Peanuts grown for the commercial mar- 
ket should "be left in the stacks for a cur- 
ing period of 3 to 6 weeks before picking 
from the vines. Picking takes place from 
October to December while the vines are 
dry and brittle. Hand picking, as done 
in the early days, is not practicable for 
the large scale grower. There are several 
makes of peanut picking machines. The 
chief requirement is the removal of all the 
marketable pods with the least possible 
breakage. The machine should pick 
about 250 bushels a day. Some of the 
machines have a bagging attachment dis- 
charging the pods directly into standard 
bags. 

Among the many varieties raised in the 
South, Virginia Bunch, Virginia Runner 
and Jumbo supply the large pods, while 
the Spanish is used mainly for shelling 
and the production of peanut oil. From 
Dr. Carver's list of 150 ways in which 
peanuts may be used a few additional 
items may be mentioned. As has been 
pointed out by the Department of Agri- 
culture, and various State Experiment 
Stations, every part of the plant and all 
by-products of the factory processing 
may be utilized for stock feeding and for 
other purposes. Peanut hay, inferior 
pods, hulls, press cake, meal from oil 
mills, germs, red skins and broken parti- 
cles of meat resulting from the manufac- 
ture of peanut butter and confectionery — 
all find use as feed for stock. 

In the principal peanut state of Georgia 
shelling plants and oil mills are located at 
convenient points in the producing areas. 
Large quantities of the nuts are crushed 
by a hydraulic process after which the oil 
is refined and used in various human 
foods. The press cake from the oil mills 
is ground to make peanut meal which has 
been found fully equal to the best grades 
of linseed, cotton or soy bean meals in 
feeding value for livestock. The meal has 
proved exceptionally efficient in milk pro- 
duction. Moreover the meal is rich in 
lysine, an amino acid essential to growth 
of animals. It contains also an abundance 
of the vitamin B complex. In a series of 
tests with poultry in North Carolina it 
was found that when 60 to 90 per cent 
of the animal protein in a laying mash 
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feed was replaced by peanut meal no re- In the San Luis Valley, along the upper 
duct ion resulted in egg production or in Rio Grande, at an elevation of 7500 to 
the hatchabilit'y or livability of the chicks. 8500 feet field peas are grown in patches 
The feed cost* was thereby greatly less- of 40 to 320 acres as stock feed. As far 
ened. In most localities the peanut may back as 1914 about 260,000 sheep, 20,000 
be attacked by 1 or 2 kinds of leaf spot cattle and 15,000 hogs were fattened on 
which may be controlled by treatment peas in that valley. The prevailing San 
with Bordeaux mixture. If leaf hoppers Luis method is a very cheap and simple 
appear the plants are pretty well pro- one. The hogs run on alfalfa pasture till 
tected by dusting with finely pulverized the peas are ripe in the fall. Then they 
sulphur at 2 week intervals. go into the pea fields and stay there till 

ready for the packer. 

PEAS ( Pisum spp.) In a study of irrigation requirements of 

The common field pea did not attain peas in the Gallatin Valley, Montana, it 
much vogue in the United States, except appeared that seed, and canning peas 
as a home garden crop, until some time made the largest yield when irrigation 
after it had come into wide use in Canada was deferred till the plants were in bloom, 
as a stock feed and as a fodder, soiling Additional applications at 10 to 14 day 
and soil improving crop. It is an annual intervals were needed to maintain rapid 
plant with succulent stems 2 to 4 feet growth. The chemical composition of 
high which stand without support, but peas was noticeably affected by the time 
may lodge from excessively rapid growth of applying water. In Louisiana, where 
or as the result of storms. The seeds are the crop is called Austrian winter pea, 
round, smooth and of various colors — the yield was greatly increased by using 
yellow, green, brown or mottled. Peas the nitrogen nodule inoculation, 
are raised for forage or seed in New York, Peas prefer a cool climate. High tem- 
Michigan, Wisconsin, Minnesota, the Da- peratures are much more disastrous than 
kotas, Idaho, Montana, Colorado, Oregon frosts. But they are grown as a winter 
and Washington, and as cover crop in the crop from southern California to the Gulf 
Cotton Belt and in the Pacific northwest, coast of Texas. From Louisiana to Mary- 
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land peas are sown in the fall, from Wis- 
consin to Maine in the spring and in the 
intermountain and northwest in the spring 
with or without irrigation. Variety 
names of field peas are numerous and 
much confused, there being some 200 sup- 
posed strains in Canada alone. 

Early seeding is best in the northern 
States/ March or April according to 
weather conditions. In the south winter 
peas follow cotton so that little special 
preparation of the soil is necessary. Sep- 
tember and October are good months for 
seeding in the northern half of the Cotton 
Belt. According to the size of the seed, 
and moisture conditions, the amount of 
seed per acre varies from 45 to 100 
pounds. Best results are obtained when 
the land is fall plowed, though peas will 
do better on spring plowed lands than 
grain crops. Peas are grateful for a well 
prepared seed bed, but they are vigorous 
growers and will tolerate considerable neg- 
lect on that point. Drilling is preferable 
to broadcasting. The seed should be cov- 
ered from 2 to 4 inches depending on the 
kind of soil. 

Peas may occupy almost any place in a 
system of farm rotation, but usually some 
grain crop as wheat or oats should follow 
the peas to receive the benefit of the ni- 
trogen left by the pea roots. 

Field peas are harvested when the ma- 
jority of the pods are matured and the 
leaves have begun to turn yellow. The 


crop is commonly cut for seed with an 
ordinary mowing machine with a bunch- 
ing attachment. This method is found 
by the Department of Agriculture to 
leave the peas in better condition to be 
stacked or hauled to the thresher than 
when thrown into windrows. Three men 
and a machine should bunch about 10 
acres a day. If the vines are stacked, a 
good top of marsh hay or canvas should 
be used to cover the stack as the vines 
lie loose and admit rain readily. 

Threshing is mostly done with a com- 
mon grain separator or combine especially 
fitted for the purpose, leaving only one 
row of concave teeth below the cylinder. 
By limiting the number of concave teeth, 
and reducing the speed of the cylinder, it 
is possible to avoid cracking any large 
percentage of the peas. The commercial 
production of field peas is largely cen- 
tered in Washington, Oregon and Idaho 
where conditions seem to be particularly 
favorable. This has become an important 
industry and the demand for seed of the 
Austrian Winter variety, in the expanding 
use of the strain as a cover crop in the 
South, is increasing yearly. 

As feed for pigs peas are extremely 
efficient and have the added virtue of 
producing a firmer bacon than on corn 
alone. In Utah and South Dakota less 
peas were required to produce a pound 
of pork than when corn was fed. Experi- 
ence in Minnesota and Wisconsin agrees 




78 


MODERN FARMERS’ CYCLOPEDIA OF AGRICULTURE 


with these findings. Peas, wheat screen- 
ings and skim milk have been widely used 
in pig rations to produce the lean, firm 
bacon demanded by the English market. 
At one time the packers offered a pre- 
mium of 75 cents a 100 pounds live weight 
of hogs fed on such a diet. Peas mixed 
with ground oats, shorts or wheat bran 
make an excellent ration for brood sows, 
ewes in milk, lambs, milch cows, horses at 
work and colts. Indeed in the early fat- 
tening stages .of all farm animals before 
full maturity is reached there is no better 
grain ration than peas. For sheep, poul- 
try and hogs peas need not be ground, but 
for other animals it is considered advanta- 
geous to grind. Pea meal is a rather 
heavy feeding stuff and may well be light- 
ened by mixing with bran or other ma- 
terial, as just mentioned. 

Pea straw, when properly cured, is bet- 
ter and more relished by cattle, horses 
and sheep than the straw of other small 
grains. Vines cut with a pea harvester, 
cured and put up without being rained 
upon, approach clover in feeding value. 
Sown with oats or barley, peas make a 
good forage crop for hay or pasture, espe- 
cially for hogs and sheep. For hay it 
should be cut just before the maturity of 
the predominant crop in the mixture. 
Peas are at their best for pasture at the 
time grasses begin to fail by reason of the 
dry weather of summer. Peas grown for 
hogs or sheep need not be threshed or run 
through a cutting box, but should be fed 
vines and all. Those animals are able to 
handle the material without man's help. 

On mixed pea and grain pasture stock 
should be confined by movable fences to 
one part of the field at a time. Otherwise 
the animals may roam at will and waste 
much of the crop. In Wyoming it -was 
found that hogs would fatten on such pas- 
ture in 60 to 90 days, making a gain of 
about a pound a day per hog. 

Peas are subject to several diseases 
some of which, such as wilt, powdery mil- 
dew and root rot, may be serious. The 
most practical remedies for these troubles 
are the use of disease resistant varieties, 
and systematic rotation with other crops. 
The chief insect enemy of peas is the pea 
weevil, a snout beetle resembling the bean 
weevil, of a black color with a few white 
spots. Its eggs are laid on the pods, one 
for each pea, and the grub on hatching 
eats its way through the pod into the 
peas. The best treatment for infested 
seed peas is to fumigate them with bisul- 
phid of carbon in a tight container, ap- 


plying 1 to 2 ounces per 100 pounds of 
seed for about 48 hours. 

POTATO (Solatium tuberosum) 

The potato is one of the most impor- 
tant farm crops which originated in Amer- 
ica. It has been carried to all parts of the 
world, particularly to Europe, South 
America and Australia. Russia, France, 
Poland, and Germany in normal times 
each surpasses us in yearly production. 
Since 1930 our production has ranged 
from 330 to 406 million bushels. About 
400,000,000 bushels seem to be all the po- 
tatoes the country will normally consume 
unless prices are considerably reduced. In 
years w T hen the production has been above 
the dividing line, the March prices have 
been little if any higher than the Decem- 
ber prices, and it has not paid the farmer 
to hold his potatoes later than December 
1st. This indicates that potato eaters do 
not need more then 400,000,000 bushels a 
year. Acre yields are improving all over 
the country. The average yield for the 
decade 1380-1890 was 73 bushels, but the 
average for 1910-1920 was 97 bushels, 
while in 1941 the average was 132 bushels 
per acre. 

The potato crop of the country is com- 
monly divided into early, or truck crop, 
and the later, or main crop. At least 30 
northern and western States take part in 
producing late potatoes, while 11 south- 
ern States and California, which also 
raises a late crop, grow the early truck 
crops. As a matter of fact the line of 
division is not very sharp. From the 
time of the earliest arrival of new spring 
potatoes from Palatka and other Florida 
areas, till the final harvest in the northern 
tip of Aroostook County, Maine, later ar- 
rivals come to market, with the advance 
of the season northward from the Caro- 
linas, Virginia, New Jersey, Long Island 
and on to Maine. 

In yield per acre California heads the 
list with 310 bushels per acre in 1941, fol- 
lowed by Washington, Oregon, Idaho, 
Rhode Island, New Jersey, and Connecti- 
cut. The principal potato States are New 
York, Minnesota, Wisconsin, Michigan, 
Maine and Pennsylvania. During the 
past decade these six States have raised 
46 per cent of the national potato crop. 
The potato thrives best where the sum- 
mer temperatures are relatively low, and 
where irrigation water is available, or 
where the annual rainfall is ample and 
well distributed. But as William Stuart 
suggests 'fit would be misleading to as- 
sume that because the six States just 
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mentioned produce such a large part of 
the total crop from the 30 late-erop 
States, they are better adapted to potato 
growing than Colorado or Idaho. The 
real reason is that they are better located 
with respect to the large consuming cen- 
ters and have an advantage in freight 
rates.” The local distribution of large 
producing areas within the chief potato 
States is quite irregular except, that in 
Maine Aroostook County is the chief cen- 


cloyer sod or after a good crop of cowpeas. 
Owing to the scab and other potato dis- 
eases a dean crop cannot be successfully 
grown on the same ground year after 
year, thus making rotation with other 
crops essential. A successful 3-years’ ro- 
tation in many large potato districts con- 
sists of fall wheat seeded to clover in the 
spring the first, year; clover, the second 
season, plowed under in fall or winter; 
and potatoes the third year. 
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ter, as is the Red River Valley for Minne- 
sota, the western part of New York for 
that State, the Yakima Valley for Wash- 
ington, Greeley and the San Luis Valley 
for Colorado and the deltas of the San 
Joaquin and Sacramento Rivers for Cali- 
fornia. 

Soils. The heaviest yields of potatoes, 
and potatoes of the best qualities, are 
grown on rich, sandy loams which are 
well supplied with organic matter and 
naturally well drained. The crop is 
grown, however, and very successfully, on 
nearly all kinds of soil. On heavy clays 
the tubers tend to sogginess. All stiff soils 
should be lightened by drainage and by 
plowing under green crops and barnyard 
manure. Newly cleared forest land is 
especially desirable for potatoes. It is of 
prime importance that the soil be not 
only fertile, but in good mechanical con- 
dition, loose, friable, deep and mellow. 
The crop does especially well on heavy 


# Next to a fertile soil thorough prepara- 
tion before planting is one of the most 
important factors in successful potato 
growing. Heavy soils should be plowed 
in the fall and exposed to the action of 
winter frosts. The plowing should be 
deep and cultivation frequent, and at the 
time of planting the soil should be mellow 
and loose. The roots of the potato feed 
deep, though the tubers are generally 
formed within 6 inches of the surface. 

Fertilizers. Except on rich garden 
soils or soils abundantly supplied with 
humus, the best fertilizer for potatoes is 
well-rotted barnyard manure. When ap- 
plied directly to the potato crop the tu- 
bers are likely to be scabby. It is, there- 
fore, usually applied to the preceding 
crop, but in such abundance as to leave 
the land well prepared for potatoes. Po- 
tatoes do well after a heavily manured 
com, clover or grass crop. On soils that 
have been made rich in humus by the 
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application of barnyard manure or the 
plowing under of green crops, commercial 
fertilizers will be found of most value. 
Generally the use of a complete fertilizer 
will give' the best results. A complete fer- 
tilizer is one that contains nitrogen, phos- 
phoric acid and potash. Nitrate of soda 
is one of the best sources of nitrogen for 
potatoes. In many tests of potash ferti- 
lizers for potatoes the best quality of po- 
tatoes, i.e., potatoes rich in starch, have 
been obtained by the use of sulphate of 
potash. Equally as heavy yields have 
been obtained when kainit, muriate of 
potash, or unleached wood ashes have 
been used. The superphosphates are 
most valuable as sources of phosphoric 
acid. Thomas slag at the Ohio Station 
proved a better source of phosphoric acid 
for potatoes than either dissolved bone- 
black or acid phosphate. There are many 
special potato fertilizers on the. market. 
These generally contain relatively large 
amounts of potash. 

“Recent studies indicate that the ideal 
method of applying fertilizer is to place it 
in bands on each side of the seed piece on 
the same level and 2 to 3 inches away 
from the seed piece.” The time of plant- 
ing must be regulated by local climatic 
conditions. In general the planting 
should be so timed as to avoid bringing 
the most active period of tuber growth 
into the prevailing occurrence of a hot, 
dry spell in summer, such as may occur 
in .New York and the middle west. “Ex- 
perience has indicated” as shown by Stu- 
art “to the growers of western New York 
that by planting their crop between May 
20 and June 1 they obtain better results 
than by planting between May 1 and 
May 20. This is because a period of 4 to 
6 weeks of heat and drouth usually occurs 
in that region during late July and early 
August. Potatoes planted in early May 
would be forming their tubers during that 
period. Potatoes not planted till early 
June will not be sufficiently advanced to 
be seriously injured by the heat and 
drouth.” On the contrary the early crop 
should be planted as soon as danger from 
spring frost is past. 

The number of seed pieces required to 
plant an acre varies from 4000 to 26000 
according to the distances between rows 
and distances apart at which seed pieces 
are planted in the rows. According to 
Stuart “The number of bushels of seed 
employed in planting an acre of potatoes 
varies considerably in different parts of 
the country. Roughly stated, the quan- 
tity actually used varies from 5 to 20 


bushels per acre. There are occasional 
growers who use as many as 30 bushels 
of seed to the acre. The southern truck 
grower as a rule uses the smaller quan- 
tities of seed potatoes for the reason that 
he is generally obliged to pay a high price 
for seed stock. The high price is caused 
by the fact that he is at a considerable 
distance from the source of production of 
the seed and by the fact that he must 
have it delivered during the winter sea- 
son when it must be protected from dam- 
age by cold while it is in shipment. In 
Aroostook County, Maine, the common 
practice* is to plant from 5 to 6 barrels of 
seed per acre, or from 825 to 990 pounds 
(13.7 to 16.5 bushels). On land well sup- 
plied with organic matter, an abundant 
supply of available plant food, and mois- 
ture, the use of large-sized pieces or whole 
tubers from 1% to 2 ounces in weight will 
usually prove a profitable investment. 

“A safe general rule to follow in plant- 
ing potatoes is to increase or decrease the 
distance between the rows, as well as 
the hills, in accordance with the size of the 
seed piece used, the variety grown, the 
fertility of the soil, its moisture-holding 
capacity, and the average normal rain- 
fall that may be expected when the plants 
are developing their tubers. The nearer 
the soil and. weather conditions approach 
the ideal, the larger the seed piece and 
the closer the planting. Early-maturing 
varieties may be planted more closely 
than late-maturing sorts, because the 
plants, as a rule, do not grow as large,” 

Seed for Planting. An enormous 
number of experiments have been made 
relative to the seed used in growing a 
crop of potatoes. By “seed” is meant 
potato tubers. The seed produced in the 
seed-balls on the potato stalks above 
ground is of no value in growing a com- 
mercial crop of potatoes. It will grow, 
however, if planted and produce inferior 
tubers, and is of value in originating new 
sorts. The best seed potatoes generally 
are those grown in the locality where 
they are to be planted. As between those 
grown farther north and those farther 
south, those from the more northern lo- 
cality should be chosen. 

In the South second crop potatoes are 
better than first crop or Northern pota- 
toes for seed. But Northern seed must be 
used for the first Southern crop. Un- 
sprouted tubers are better than cellar 
sprouted tubers. When tubers are stored 
in a damp cellar or pit they are liable to 
send out long white sprouts, which must 
be rubbed off at planting time. The 
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growth of these sprouts weakens the 
tubers. If, however, the tubers are spread 
out in a shallow layer in a bright, sunny 
room the sprouts that start are short 
and sturdy and will start off and grow 
more rapidly and thus produce an earlier 
crop than tubers that have not sprouted 
at all or that have grown long, weak 
sprouts in the dark. 

Tubers should not be cut for seed more 
than a few days before they are planted. 
Small potatoes may be used for planting 
when the price of potatoes is high; but 
generally medium sized potatoes will give 
the best results. All parts of the tuber 
are equally valuable for planting, and it 
has been shown by innumerable experi- 
ments that in ordinary farm practice an 
increase in seed from 1 eye up to the 
whole potato produces an increase in the 
total yield, but the increase from the use 
of the whole potato over the half potato 
is not sufficient to pay for the greater 
amount of seed required. A good rule to 
observe is, that when seed is high, plant 
quarters; when it is cheap, use halves. 
With small potatoes never use anything 
less than halves. 

In the commercial potato regions of the 
north and west horse-drawn machine 
planters are in common use, but here and 
there hand planters are still to be seen. 
The planting depth ranges from 2 to 6 
inches according as the level or ridge sys- 
tem of cultivation is practiced and de- 


pending on soil conditions. The level 
system prevails in Michigan, Iowa, Wis- 
consin and Minnesota, while the ridge 
culture is practiced in Maine, New York 
and in irrigated sections where the water 
is applied in furrows between the rows. 

In the western irrigated sections ferti- 
lizers are not commonly used on the potato 
crop. For keeping the soil in condition 
for the large yields which are obtained 
under irrigation, dependence is placed 
rather on crop rotations. These rotations 
are designed to secure the largest yields 
from the most profitable cash crop. One 
commonly used rotation consists in alfalfa 
2 to 7 years, potatoes 1 year, and back to 
alfalfa; or sugar beets may follow pota- 
toes. Another rotation which, according 
to W. C. Edmondson, has given satisfac- 
tion in Greeley, Colorado, runs 4 years: 
potatoes on alfalfa sod, followed by barley 
or oats and 2 years of alfalfa. 

In the San Luis Valley, Colorado, at an 
elevation of about 8000 feet, potatoes are 
planted from May 10 to June 1, and har- 
vesting takes place from August 15 to 
October 15. The ground is plowed either 
in the fall or spring and a horse planter 
is used in flat culture in rows 34 to 38 
inches apart, and 12 to 14 inches apart in 
the row. The commercial growers have 
each 50 to 200 acres of potatoes, and ship 
most of their crop to Texas and Kansas. 
A common rotation in San Luis Valley 
is wheat, 1 year; potatoes 1 year; and 
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peas 2 years. The usual method of ir- 
rigation" was by ditches running through 
the fields 3 or 4 rods apart and permitting 
the water to run the whole season, but it 
brought alkali to the surface and the 
method has been largely abandoned. In 
all irrigated regions, when irrigation has 
once begun in the spring, it is necessary 
to continue the applications at sufficiently 
frequent intervals to keep the tubers 
growing. Otherwise they may take on 
irregular shapes with knobby projections. 
In the course of these studies it has been 
found that dry soils are more subject to 
frosts than wet soils, since water contains 
6 times as much latent heat as dry soil. 
When, therefore, a fall frost is predicted, 
damage may be prevented by running 
water through the field during the night 
when the freezing temperature occurs. 

In the Greeley potato region it appears 
that frequent applications of 2 to 4 inches 
of water produce larger yields, than more 
infrequent doses of 4 to 6 inches. In 
general the number of applications may 
vary from 3 to 10, depending on the 
amount of rainfall and the temperature. 

All large growers must provide storage 
capacity on the farm, since it is impos- 
sible to" sell all their potatoes at digging 
time. In the Mountain States many po- 
tato cellars are constructed on slopes or 
hillsides and large enough to admit a 
team and wagon. The sod-covered dug- 
out, however, is practical only where the 
rainfall is light. 

In the South “the early potato crop” 
as Stuart explains, “is usually . harvested 
before it is mature. The desire of the 
grower to obtain the higher prices which 
are usually paid for the new crop serves 
as an incentive to harvest potatoes often- 
times before they are really fit for ship- 
ment and certainly before they have 
reached maximum size. The general re- 
sult of such action is to prevent a normal 
yield of the crop, and it very often brings 
unsatisfactory returns in dollars and cents. 
There are, however, seasons in which the 
market price falls so rapidly as the ship- 
ments become heavy that the grower wdio 
harvests his crop early actually receives 
more money for his small yield than 
would have been obtained from a larger 
crop later on. Each grower must decide 
for himself whether he is justified in tak- 
ing the smaller yield in order to market 
his crop early. The grower in southern 
Florida who plants his early crop in the 
latter part of November may, under 
favorable conditions, begin to dig his crop 
in the latter part of February, but aside 


from very small commercial areas in 
southern Florida, and possibly in the 
Brownsville district of Texas, the harvest- 
ing of the early crop may be said to begin 
in the latter part of March and continue 
throughout the spring and early summer, 
ending in the northern portion of the 
southern group of States in August.” 

Potatoes are subject to a long list of 
diseases and insect enemies. Spraying, 
dusting, selection of resistant varieties and 
other standard treatments for these 
troubles are a regular feature of the busi- 
ness of raising potatoes for the market. 
In all the important potato States the 
Experiment Stations are constantly in- 
vestigating the habits and best methods 
for controlling these enemies of potatoes. 
In case of doubt as to cause of any dis- 
ease wffiich may appear in a field of pota- 
toes it is wise to consult those authorities. 
A few of the most serious pests may be 
briefly discussed here. 

Late Blight ( Phytophthora infestans) 
causes serious damage from Maine to 
Florida, but is not important in the Cen- 
tral States. Purple or black spots appear 
on the lower leaves first. In warm, moist 
weather the disease may spread so rapidly 
as to destroy the whole field in a few 
days. Affected potatoes should of course 
not be used for seed. Most potato varie- 
ties are susceptible to the disease, but a 
recently developed variety known as Se- 
bago is highly resistant. The application 
of a copper fungicide is the only preven- 
tive remedy, Bordeaux Mixture being 
perhaps the best, in the proportion of 5 
pounds each of copper sulphate and un- 
slaked lime in 50 gallons of water. Spray- 
ing must often be started when the potato 
plants reach a height of 4 inches and con- 
tinued up to 5 to 10 applications, or if 
preferred, the plants may be treated with 
copper-lime dust. 

Brown Rot ( Phytomonas solanacea- 
rum ), first noticed as a wilting of the 
leaves, develops as a ring of infection in 
the vascular system of the stem and tuber. 
It is limited to the South Atlantic and 
Gulf States, and is sometimes controlled 
by heavy application of sulphur or lime 
to the soil in summer. 

Common Scab occurs in all potato re- 
gions. The. disease is too familiar to re- 
quire description. The most approved 
treatment consists in subjecting affected 
tubers for 30 minutes to 2 hours to a 
solution of corrosive sublimate at the rate 
of 4 .ounces of corrosive sublimate to 30 
gallons of water. 

In Nebraska the 2 w T orst insect pests 
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are potato flea beetle and the potato 
psyllich The adult flea beetle feeds on 
the under surface of the leaves. These 
injuries often permit infection with the 
scab organism. Early planted fields are 
more likely to be damaged than late ones. 
Good results follow treatment with a 
spray of 2 pounds zinc arsenite in 40 
gallons of water, or when a combined 
treatment for the psyllid and flea beetle 
is wanted. Forty gallons of diluted lime 
sulphur spray may be substituted for the 
water. 

Potato psyllid, an insect somewhat re- 
sembling a miniature cicada, punctures 
the leaves in sucking out the plant juice 
and in so doing introduces the disease 
known as psyllid yellows, sometimes called 
“blight” in Nebraska. 

Potatoes, are also attacked by wilt, 
blackleg, ring rot, early blight leak and 
other diseases, as well as by the potato 
worm, white grub, Colorado beetle, blister 
beetle and other pests. 

PRICKLY COMFREY ( Symphytum 
asperrimum ) 

This is a rank-growing succulent forage 
plant. It is of value principally as a soil- 
ing crop. The plant grows to a height 
of 3 or 4 feet and has large, long leaves 
which are mucilaginous in character. It 
is very hardy, growing north into Michi- 
gan and Canada and affording 3 to 5 cut- 
tings per season. A yield of over 30 tons 
per acre is reported from the Wisconsin 
Station, and a grower in New York re- 
ports a total yield of over 50 tons per 
acre. These are exceptional yields, how- 
ever. A yield of 10 to 15 tons reported 
from the North Carolina Station is more 
nearly the average. 

One of the chief objections to this plant 
is the difficulty experienced in getting 
stock to eat it. Cattle learn to like it in 
time, but can scarcely be induced to touch 
it at first. A little bran or salt sprinkled 
on the leaves at the first few feedings 
will make it more palatable. Prickly com- 
frey though boomed a few years ago as a 
wonderful forage plant, is scarcely grown 
anywhere in the United States. In Eu- 
rope it is quite widely grown for soiling. 
Where good crops of com, clover and 
other soiling plants can be grown the 
plant will find but limited use. In com- 
position, prickly comfrey compares favor- 
ably with other succulent forage crops, 
but has nothing special to recommend it. 
It is of no use for hay. 


RAMIE ( Boehmeria rdvea) 

Ramie was an important source of plant 
fiber for making cloth in the Orient be- 
fore the introduction of cotton into China 
. about 1300 ajd. Ramie, also called China 
grass, was to be obtained in trade only 
from. China and Japan until small plant- 
ings were made in the Philippines. It is 
grown on a small scale in Libya, Tan- 
ganyika, India, southern Europe and the 
Georgia Republic of Russia. The total 
world production is about 1 00,000 tons, 
practically none being used in U.S. spin- 
ning mills. Although ramie is one of the 
strongest known plant fibers, and of great 
durability and beautiful luster, it has 
little or no commercial prospect in the 
U.S. for the reason that so far no satis- 
factory machine has been devised for de- 
corticating and degumming the fiber, and 
hand labor is too expensive for the pur- 
pose. 

It has long been grown in the East and 
used in the tedious hand manufacture of 
fine grades of textiles. It is also used for 
cordage and other coarse manufactures. 
It has been successfully grown in some of 
the Gulf States and parts of California, 
but it is not likely to become an estab- 
lished industry of importance until some 
more successful machine has been de- 
vised for extracting the fiber. 

Ramie is a semi-tropical plant growing 
4 to 8 feet high. The fiber is formed in 
the bark. The plant grows rapidly, pro- 
ducing 2 to 4 annual crops without re- 
planting, and 1 planting endures for 
several seasons. It is propagated by seed, 
roots and by layering. The usual method 
of propagation in this country is by roots. 
These are cut 4 to 6 inches long and con- 
tain several eyes. They are set in ridged 
rows 4 to 4% feet apart and placed in the 
ground about 1 foot apart. If plants are 
grown from seed they must be started in 
hotbeds. Light, sandy alluvial soils which 
are fertile and hold moisture well through- 
out the season are recommended. The 
land should be plowed at least a foot deep 
and thoroughly harrowed. 

RAPE (Brassica napus) 

This plant is grown in this country and 
Canada principally as a forage for sheep, 
hogs and dairy cows. It is fed or pastured 
green and seldom if ever made into hay 
or put into the silo. An annual kind is 
grown extensively in Europe and to a 
limited extent in this country for the seed, 
which is used in the production of oil, and 
for feeding to cage birds. This kind is of 
little value as a forage plant. The rape 
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which has recently become so prominent 
in the Northern States as a forage crop 
is a biennial plant almost identical in ap- 
pearance during its early stages of growth 
with the rutabaga plant, except that the 
root does not develop into a bulb. The 
top grows from 18 inches to 4 feet high 
and produces an abundance of tender suc- 
culent leaves greatly relished by stock. 

Practically the only varieties of rape in 
cultivation for forage and of value for 
this purpose are Dwarf Essex and Dwarf 
Victoria Rape. Rape, like other plants of 
the cabbage family, grows best in the 
rather cool, moist weather of spring and 
fall. It seems especially well suited to the 
Northern States bordering on Canada but 
may be grown in the South to advantage 
during the late fall, winter and early 
spring. 

Soils. Rape grows best in soils rich in 
vegetable matter. It is especially luxu- 
riant on well worked muck or old pasture 
lands. The soil cannot be made too rich 
for it. On lighter soils it is apt to be 
dwarfed in growth and disappointing. 
Rich clay loams give good results. The 
ground should be put in fine tilth. Tf a 
crop is grown for cutting and feeding 
green in summer the ground should be 
fall plowed, then worked down m the 
spring as early as possible with a disc or 
spring tooth harrow and pulverizer. 

Planting. For the early crop rape 
should be seeded as early in spring as the 
ground can be worked. If the crop is 
grown for fall pasturing the Michigan Sta- 
tion considers July 1 as about the right 
time to sow the main crop in that State. 
The crop matures for feeding in about 2 
months from the time of seeding. The 
seed is sown either broadcast at the rate 
of 3 pounds per acre or in drills 30 inches 
apart at the rate of 2 pounds per acre. 
A number of experiments at the stations 
indicate that better results are secured by 
the latter method. The seed should be 
covered with a light harrow when broad- 
casted. ^ If seeded in drills a common gar- 
den drill will answer satisfactorily on a 
small scale. Rape is sometimes seeded be- 
tween the rows of corn at the last cultiva- 
tion, but is not so satisfactory as seeding 
alone. The crop is also seeded in the 
spring with fall sown rye or spring oats, 
the rape coming on after these crops are 
harvested. At the Iowa Station rape 
seeded in the oats field 10 days after the 
oats were sown yielded at the rate of 18 
tons of green forage per acre. For con- 
venience in harvesting the oats it is re- ‘ 
commended the rape be sown 2 or 3 


weeks after the oats are sown. When 
rape is seeded in rows it should be culti- 
vated 3 or 4 times before the first cutting 
is made, and immediately after each sub- 
sequent cutting it should again be culti- 
vated. 

Using the Crop. The Canadian Ex- 
periment Stations have used rape as a 
green succulent food for dairy cows with 
good results. No taint in the milk oc- 
curred when the rape was fed in moderate 
quantities immediately after milking. 
The Wisconsin Station found rape an ex- 
cellent crop to cut and feed green to 
breeding ewes and lambs in July when the 
pastures were failing. When rape is sown 
early in the spring and used for feeding 
green, 3 cuttings can be secured in an 
average season. Experiments in Wiscon- 
sin indicate that the best results are ob- 
tained by cutting the plants 4 inches 
from the ground. The stumps readily 
sprout and produce succeeding crops. On 
good soil a yield of 30 tons of green for- 
age per acre may be expected. The crop 
should be cut when it has reached its 
maximum growth. If allowed to stand 
after this it loses its succulence and 
palatability and becomes woody. 

Hogs greatly relish rape. At the Wis- 
consin Station it was found that an acre 
of rape would pasture 20 hogs, with the 
grain they received, 3 months. Hogs pas- 
tured on rape ate much less grain than 
those not thus pastured and made fully 
as rapid gains. It was found that an acre 
of rape was equivalent in feeding value 
for hogs to 2767 pounds of grain (corn 
and shorts). For late summer and fall 
pasturing of hogs rape is a very desirable 
crop. 

Rape has been found especially valuable 
as fall pasturage for lambs that are being 
fattened. Better results are secured if the 
fields are so arranged that the lambs can 
also have access to grass pasture while 
feeding on the rape. An acre of rape will 
furnish about 2 months' pasture for 20 
lambs which are being fed some grain in 
addition. Stated in another way, an acre 
of rape will produce about 400 pounds 
of mutton. The sheep should be observed 
closely when first turned into the rape, 
as bloating may occur. 

RICE 

Rice is the chief cereal of the Orient, 
eaten daily by perhaps one-half of the 
world's population. Apparently rice origi- 
nated in India about 4000 years ago and 
has subsequently spread to the rest of 
the Orient and Europe. Rice was brought 



FIELD CROPS — RICE 


So 


to Charleston, South Carolina shortly be- 
fore 1700, whence it gradually moved on 
into North Carolina, Georgia, Louisiana, 
Arkansas, Texas and California, where it 
arrived in 1912. The Department of 
Agriculture estimates that 97 per cent of 
the worlds’ rice crop is produced in the 
Orient — China, India, Japan, Indo China, 
Siam, Burma, Dutch East Indies, Philip- 
pines, Malaya and Madagascar. In the 
U.S. the 3 principal rice areas are 
the prairies of Louisiana and Texas, the 
Grand Prairie region of Arkansas and the 
Sacramento and San Joaquin Valleys of 
California. Louisiana produces 40 per 
cent of the U.S. rice crop, and Arkansas, 
Texas, and California about 20 per cent 
each, the total now being nearly 33 million 
bushels annually. 

The climatic requirements of rice are 
high temperature during the growing sea- 
son, an abundant and dependable source 
of water for irrigation, a close-textured or 
relatively impervious soil and subsoil to 
prevent excessive loss of water by seep- 
age, and provision of steady surface drain- 
age. The land on which rice is grown is 
submerged under water for 60 to 90 days 
during the growing season. In the South- 
ern States as soon as the rice reaches a 
height of 6 to 8 inches the field is sub- 
merged 1 to 2 inches in water, the depth 
of the water being gradually increased to 
about 5 inches and kept at that level until 
time to drain the land in preparation for 
harvesting, or about 2 weeks before the 
crop is ripe. In California several irriga- 
tions with intervening drainage are neces- 
sary to germinate the seed and promote 
growth for about 30 days after emergence 
when the land is submerged to the re- 
quired depth and kept under water for 
90 to 140 days. Irrigation 'water is al- 
lowed to enter the upper part of the 
plantation and to flow gently to the lower 
fields through prepared notches in the 
levees which surround each field. In that 
way a constant depth of water is main- 
tained and the water is prevented from 
becoming stagnant. In the Philippines 
and Java where steep mountain sides are 
terraced far up the slopes, the terraces are 
often no more than 2 feet wide, the water 
in each narrow terrace belt being held in 
place by dykes on contour lines, while 
the water runs downward through shallow 
notches in the dykes so smoothed by hand 
that the water slips over without causing 
the slightest erosion. In the Southern 
States irrigation water comes from sluggish 
streams or from pumped wells. California 


..gets its water from melting mountain 

snows. 

Rice will thrive on a great variety of 
soils but preferably the soil should be 
heavy. Otherwise the 2-week drainage 
period before harvesting will not produce 
a firm enough surface to support the har- 
vesting machinery. Crop rotation is a 
difficult matter with rice. Leveling the 
dykes and rebuilding them involves too 
much labor. Sometimes the rice fields are 
allowed to go to pasture for a year or 
two. Fallowing or planting cotton or corn 
may be practised between rice crops. In 
California wheat or barley may be rotated 
with rice but not much, success followed 
the use of grain sorghums, corn, beans or 
cotton for this purpose. In a test at the 
Louisiana Station a piece of land has been 
planted continuously to rice for 50 years 
and without fertilizer of any kind. The 
acre yield has varied from year to year 
but has shown no continuous decline. The 
highest 6-year average yield at this sta- 
tion was from plots rotated with pasture 
stubble. When cotton was used in rota- 
tion with rice the yield of rice was greatly 
reduced, probably because of the residual 
poisonous effect of the calcium arsenate 
dusted on the cotton to kill the boll wee- 
vil. 

Some of the rice land of the South is 
so low, wet and stiff that it is plowed 
under water, as is the practice in much of 
the Orient. Rice is planted in the South 
by drill or broadcast usually from April 
1 to May 15. Late seeding has the ad- 
vantage that the weeds may already have 
started and may be killed by cultivation 
before seeding. In the Orient, where 
young rice plants are set out in rows by 
hand directly from the nursery beds, weed- 
ing is done by the simple process of hav- 
ing the laborers wade through the fields 
barefoot and tramp the weeds down into 
the mud. By drill 90 to 100 pounds of 
seed is enough per acre, or 120 to 150 
pounds if broadcast. In California the 
fields may be flooded before seeding, and 
the seed sown in the water by airplane or 
by endgate seeder drawn by horses. 

Harvesting is done in California with 
binders or combines. The rice is usually 
ready for cutting within 10 to 18 days 
after the water is turned off. In the 
South most of the harvesting is done by 
grain binders drawn by horses, mules or 
tractors. 

The commercial rices of California, as 
stated by J. W. Jones, are all of the short 
grain type such as the Caloro and Colusa 
varieties. In the South a large range of 
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tvpes are grown varying in height from 
86 to 5S inches, and in time of maturity 
from 120 to 140 days or more. Most of 
the Southern rice is of the medium length 
of grain belonging to the varieties Blue 
Rose and Early Prolific which were origi- 
nated by the noted rice breeder, Sol 
Wright, who migrated from Oregon to 
Crowley, Louisiana in 1890, and produced 
a long list of rice strains which at one 
time dominated the rice belt of the U.S. 
from Louisiana to California. 

Rice is commonly described as being 
ready for harvest when the panicles are 
well turned down, yellowish in color, and 
the lower kernels in the hard dough stage. 
If harvested before this stage the quality 
may be lowered and the yield reduced by 
the presence of immature kernels. If har- 
vested after this stage, there may be loss 
from shattering. 

One of the serious obstacles to rice 
growing is weeds, chief of which is red 
rice. This is a wild, hardy rice and its 
presence in the cleaned rice reduces the 
price. It is recommended that the rice 
field be plowed soon after harvesting, well 
cultivated and then seeded to oats or like 
crop as a means of suppressing it. No 
seed containing red rice should be planted. 

The level prairie lands of southeastern 
Texas and southwestern Louisiana have 
been found especially well suited to com- 
mercial rice growing. The level lands 
make possible fields of 40 to 80 acres in 
extent, so that all modern machinery can 
be used in growing and harvesting the 
crop. Many pumping stations along 
streams have been built, artesian wells put 
in and hundreds of miles of canals built. 
The industry in this section of the coun- 
try is steadily growing in extent each year. 

Rice is principally used for human con- 
sumption. Rice meal, which is a by-prod- 
uct in the preparation of rice grain for 
the market, is of considerable value as a 
stock food. 

ROTATION OF CROPS 

This term refers to the order in which/ 
crops are made to follow each other in; 
different years on the farm) With most 
crops and on most soils rotation is very 
desirable. Ilf potatoes are made to fol- 
low potatoes year after year the ground 
soon becomes so infected with disease that 
only^ scabby tubers can be grown. If clo- 
ver is made to follow clover the 1 soil be- 
comes “clover sick” and the crop fails. 
Land kept continually in cereals becomes 
foul with weeds. The strawberry field 
long kept in strawberries becomes filled 


with injurious insects. Besides, the roots 
of many plants feed only in the shallow 
surface soil, leaving stores of food deeper 
in the ground untouched. It is desirable 
that such crops be rotated with deeper 
feeding crops so that the whole food 
supply of the soil may be utilized. . Some 
plants use only the food stored in the 
soil and thus tend to impoverish the land. 
Others like legumes draw a portion of 
their food from the air and thus become 
in a measure soil enriehers. Again dif- 
ferent crops draw unequally on the differ- 
ent food elements of the soil. A crop of 
peas or beans draws heavily on the potash 
and lime in the soil, while a crop of wheat 
requires relatively small amounts of lime 
and potash but large amounts of phos- 
phoric acid. The same soil will therefore 
more easily produce a large crop of beans 
and a large crop of wheat following each 
other than 2 successive crops of wheat 
or 2 crops of beans. 

For all these reasons — the maintenance 
of soil fertility, the renovation of im- 
poverished soils, the production of large 
crops, the destruction of insect and weed 
pests, and the more economical distribu- 
tion of labor throughout the year and 
hence greater profits — a proper system of 
rotation is considered essential to con- 
tinued success in modern farming. 

Systems of crop rotation are generally 
designated by v the number of crops enter- 
ing into them.- Ilf 3 crops enter into the 
rotation it is known as a 3-course rota- 
tion; if 4 crops a 4-course rotation etc. 
One of the very successful rotations ob- 
served in some portions of Ohio is a 3- 
course rotation consisting of wheat, clo- 
ver and potatoes. Wheat is grown the 
first year, clover the second, and potatoes 
the third, and then wheat again and the 
rotation repeated. The rotation to be ob- 
served on different farms will necessarily 
vary with the nature of the soil, markets, 
etc., and so no one system can be given 
which will serve as a guide for all farms. 
In general a rotation should be so planned 
as to secure about the same amount of 
forage to feed each year and of grain and 
stock to sell. 

Systematic rotation is not as common 
in this country as it should be. The rich, 
seemingly inexhaustible soils of many of 
the Western States are not quick to show 
the need of rotation. Where rotation is 
practiced a 3-crop system is more com- 
mon than a 4-crop system. Wheat 1 year 
followed by clover and grass 2 years, then 
corn with the manure made on the farm 
applied to the corn crop is common. A 
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good 4-course rotation for the Northern 
States consists of wheat or rye followed 
by clover and grass, then com with the 
manure of the farm applied to the com 
crop. Oats follow the corn. The corn 
should be kept thoroughly cultivated to 
kill the weeds that start, and at the last 
cultivation rye should be sown between 
the rows to furnish late fall and early 
spring pasture. . The rye is turned under 
early in the spring. Oats follow the rye. 
When the oats are harvested the ground 
is immediately prepared for wheat. Timo- 
thy is seeded" with wheat in the fall and 
clover in the spring. Corn follows the 
clover crop, and the rotation repeated. 
This is not an ideal rotation but gives 
good results. 

_ The Rhode Island Station has greatly 
improved light and impoverished land 
by the following rotation: One: 3-course, 
potatoes, winter rye, clover; two: 4- 
course, corn, potatoes, rye, clover; and 
three: 5-course rotation, com, potatoes, 
rye, grass and clover for 2 years. Com- 
mercial fertilizers also were used. At the 
Delaware Station a good rotation for poor 
soil in bad condition was sweet com fol- 
lowed by crimson clover the first year, 
cowpeas followed by winter oats the 
second year, and clover the third. For 
the South the Louisiana Station recom- 
mends the following rotation: Com first 
year, oats followed by cowpeas the sec- 
ond, and cotton the third year. Suitable 
rotations for dairy farms are noted under 
SOILING. In many Western and some 
Eastern States summer fallowing is prac- 
ticed at stated intervals. This is for the 
purpose of giving the land a rest and free- 
ing it from weeds. No crop is grown and 
the ground is kept cultivated during the 
season. Experiments repeatedly made 
have shown that this is not an economical 
practice. No return whatever is obtained 
from the use of the land for a whole sea- 
son and if rain prevails much of the plant 
food of the soil is leached out. 

The value of fallow is influenced ma- 
terially by the nature of the soil and its 
depth, i The value of fallow is determined 
by the 4 Amount of moisture stored in the 
soil during the fallow period. Sands, 
loamy sands and light sandy loams have 
low water holding capacities and therefore 
the amount of water that can be stored 
in such soils is relatively small. The light 
sandy soils also permit ready penetration 
of moisture and thus most of the rainfall 
received during the growing season be- 
comes available to plants. For these rea- 
sons fallowing in general is not practical 


on such soils except where they have a 
relatively heavy subsoil. 

Soils that are shallow have a limited 
water holding capacity and for this rea- 
son usually cannot be fallowed economi- 
cally. If the tallow is to be successful in 
storing moisture the soil must be favor- 
able for moisture storage to a depth of 3 
feet or more. 

Soil types that occupy a hilly, rolling or 
steeply sloping topography cannot be fal- 
lowed as successfully as can those with a 
more level topography because of the loss 
of water by runoff. When soils so 
situated are fallowed they should be culti- 
vated on the contour and under some con- 
ditions should be terraced or strip-cropped. 

Definite cropping systems are seldom 
used in central and western Kansas. Some 
fields are commonly seeded to wheat for 
many years in succession while others are 
used for the production of feed crops year 
after year. By the introduction of fallow 
a good cropping system can be adapted 
to most farms. In the extreme western 
part of the State, including about two 
tiers of counties, all crops should be alter- 
nated with summer fallow. Thus the 
cropping systems would become wheat, 
fallow, sorghum, fallow. 

Soil is rested when it is given a change 
of crop. It is better to grow some culti- 
vated crop like corn or roots and seed 
down in the latter part of the season to 
some cover crop like rye, hairy vetch, etc. 
The cultivation during the early part of 
the season will kill the weeds and the 
cover crop smother any that remain, be- 
sides holding the soluble plant foods for 
the use of succeeding crops. 

/ Some of the general principles that 
{Should guide in laying out a systematic 
rotation are as follows: (1) Have at least 
one leguminous crop in the rotation. (2) 
Have at least one cultivated crop. (3) Ro- 
tate shallow rooting crops with deep root- 
ing crops. (4) In the South and on leachy 
soils plan to have a growing crop on the. 
land all the time. (5) Avoid bare sum- 
mer fallowing. (6) Do not rotate small 
cereals with other small cereals. (7) Plan 
the rotation so as to have about the same 
amount of forage each year. (8) Keep 
stock on the farm. (9) Unless it is thor- 
oughly rotted apply the barnyard manure 
thus made to the rank growing crop in 
the rotation like corn. " 

RYE {Secole cereale) 

Rye cultivation has ranged from 5 to 7 
million acres in the U.8. since 1931, with 
a total production of 17 to 55 million 
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bushels, or about IS bushels per acre. The 
leading rye States are North Dakota, 
South Dakota, Nebraska, Minnesota, In- 
diana and Ohio, but the crop is raised on 
a smaller scale in nearly all States. _ The 
present estimated world total is 1% billion 
bushels. 

Rye is grown in this country chiefly for 
forage and bread, but some of the grain 
is used for malting, and the straw is a 
paper source of some importance. The 
relative place that rye occupies in the 
world’s food basket may be expressed in 
figures by reminding ourselves that corn 
furnishes 112 million tons; wheat, 110; 
rice, 90; oats, 65; barley, 50; rye, 45; and 
millet perhaps 10 million tons. Americans 
are not great consumers of rye, about IS 
pounds a year per capita, as compared 
with 500 pounds by Danes and 200 by 
Belgians. In times of normal world trade 
a large part of our rye has been exported 
to Europe. 

Rye is mentioned as being grown . in 
New England within a few years after 
the arrival of the Pilgrims, and in 1726 
Connecticut passed a law ordering the de- 
struction of barberries because they in- 
creased the prevalence of rust on rye and 
other grains. Rye, however, is decidedly 
less susceptible to rust and drouth than 
wheat. It matures too early to be caught 
by rust or drouth, and is also relatively 
immune to the attacks of Hessian fly. 

Farmers quite generally report that rye 
will thrive on thin, poor, acid, sandy, 
wornout or impoverished soils not adapted 
to wheat. Sometimes the fact that rye 
will grow on poor soil has been twisted 
around to mean that it is grown only be- 
cause the soil is not good enough for wheat. 
Thus rye came to be looked upon as a 
badge of poor farming. But in Minnesota 
rye is a serious competitor with wheat, 
and in bad years is a surer crop. The 
harvest begins in Minnesota by July 4 
and is over by July 10. Then sowing 
again by September 10 to 20 a good rye 
pasture is secured for both fall and spring 
without injuring the crop for grain. More- 
over, in Minnesota the average yield of 
rye is 16 bushels as compared with 14 for 
wheat, and on good wheat land may reach 
30 to 50 bushels per acre. 

Rye flour is used extensively in Wis- 
consin, the preferred variety being Pedi- 
gree. It averages 17 bushels per acre. 
Rye has proved the best of all nurse crops 
for clover, the rye being sown in Septem- 
ber and the clover seed broadcast on the 
snow the next spring. 

Michigan made a great contribution to 


the rye industry by producing the Rosen 
rye which outyielded other varieties and 
produced plumper and more uniform ker- 
nels. Some farmers in Michigan seed tim- 
othy with rye in the fall. Others sow 
red clover or sweet clover with the rye 
the following spring. A mixture of rye 
and vetch is also well liked. 

North Dakota farmers had a painful ex- 
perience with rye. Rye being so hardy, 
they tried the experiment of merely 
stubbling it into the old wheat fields with- 
out any soil preparation. That plan left 
the grasshopper eggs undisturbed to hatch 
the next spring and devour the rye crop. 
In Iowa a favorite use of rye is as a pas- 
ture crop. By sowing rye about Septem- 
ber 15, or in corn at the last cultivation, 
it provides pasture from October 15 to 
December 15 and again in April. Rye is 
a poor competitor with wheat for grain 
in Iowa, Kansas or Nebraska. 

But in the South rye has been found 
to be one of the surest and best cover 
crops for all that region. It is easy to get 
started, easy to raise. Rye furnishes ex- 
cellent hog pasture from Christmas till 
spring. Good year-round pasture is pro- 
vided by rye, rape, Bermuda grass and 
soy beans, grazing them in the order 
named. 

Soil. The best quality of rye grain for 
bread is grown on a rather dry, sandy soil 
of medium fertility. A fair crop of rye 
can be secured on soil too poor to pro- 
duce wheat or corn and with less care. It 
will not thrive on wet soils and heavy 
clays are not favorable to its best growth. 
The heaviest yield of grain and the great- 
est amount of forage are produced on the 
lighter, fertile, well-drained loams. 

Seeding. The seedbed for rye is pre- 
pared in the same manner as for wheat. 
Rye is likewise seeded about the same 
time or just before wheat, no matter 
whether spring or winter varieties are used. 
Early seeding is especially desirable on 
poor soils, since with winter varieties of 
rye it gives th£ plants opportunity to be- 
come well rooted and tillered before severe 
weather sets in. When seeded on light 
soils the seedbed should be rolled after 
seeding except in the drier, windier sec- 
tions of the West, where the ground 
should be left rough to retain snow. Seed- 
ing with a drill gives better results on the 
average than broadcasting. The seed 
should be put in from 1 to 2% inches 
deep, depending on the lightness and dry- 
ness of the soil. Where seeded early and 
on poor soils seeding at the rate of 3 to 
4 pecks per acre is considered about right. 
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On the better soils, or when seeded late, 
l x /% to 2 bushels is sown. Where the crop 
is grown for forage heavier seeding still 
is desirable, 3 or even 4 bushels per acre 
being used. 

Rye sown in September at the Y ermont 
Station gave an abundance of green for- 
age for cows by the middle of May. 
After May the stalks became tough and 
unpalatable. The amount of\rye forage 
will be considerably increased if it is grown 
after some leguminous crop like clover, 
eowpeas, or soy beans. 

Harvesting. Winter rye ripens before 
wheat. The grain is ready to cut when 
the straw changes color and the kernel 
passes into the hard dough stage. The 
crop is harvested and cared for in the 
same manner as wheat. Special machines 
are in use for threshing out the grain with- 
out mutilating the straw. This is of con- 
siderable advantage where the .straw is 
used for packing or making into paper. 

Feeding Value. Scarcely any experi- 
ments have* been reported from the Ameri- 
can experiment stations on the value of 
rye for feeding to stock. The composition 
of the grain is very similar to wheat. The 
matured straw has a very low feeding 
value. Foreign experiments show that 
when the grain is fed to milch cows it 
gives the butter an undesirable and some- 
times bitter flavor. Fed to hogs it pro- 
duces a good quality of pork and would 
seem to be about equal for this purpose 
to barley. Rye shorts fed alone appear 
to give a soft pork of poor quality. The 
South Dakota Station states that a field 
of winter rye pastured close in the spring 
by sheep then yielded IS bushels to the 
acre. 

Ergot, a specific disease of rye, appears 
as black spurs replacing the kernel. It is 
common also on wild rye grass and blue- 
joint. Rye is also attacked by rust smut 
and various insect enemies which are dis- 
cussed under wheat. 

SALTBUSHES (Atriplex spp.) 

Low, shrubby, much branched plants, 
especially valuable on some of the arid 
and alkaline soils of the West for forage. 
There are many native species of these 
plants. Many others have been intro- 
duced from Australia. The most generally 
useful species thus far cultivated agricul- 
turally is A. semibaccata , introduced from 
Australia. This is a rapid growing per- 
ennial, thriving alike on soils containing 
as much as % of 1 per cent of alkali in the 
surface foot of soil and on arid non-alka- 
line hardpan uplands. At the California 


Station single plants sometimes reach a 
spread of 12 feet. If is quite hardy, with- 
standing a temperature of at least 14 de- 
gress F. It has produced 5 tons of dry' 
forage per acre on land where no other 
useful crop would grow, and with a rain- 
fall of less than 4 inches. The forage is 
eaten by all stock, although they some- 
times do not relish it at first. Analyses 
show it to have nearly the same nutritive 
ratio as alfalfa. The California Station 
states as a result of 18 years’ experience 
in growing salt bushes, that this species 
“is unsurpassed among the gifts of nature 
to the deserts and the alkali wastes which 
cover so large a part of the earth’s sur- 
face.” 

Saltbushes may be grown from cuttings, 
but are usually grown from seed. Sta- 
tion experiments in California indicate 
that on alkali soils the seed should be 
sown on top of the ground and well 
firmed in, but not covered. The best time 
for seeding in the warm districts in that 
State is early in October before the rains 
come. In experiments in seeding on non- 
alkaline, arid uplands the best results were 
secured when the seed was covered Vs inch 
deep. When covered % inch deep only 25 
per cent of the seed sprouted. The seed 
may also be sprouted in boxes and trans- 
planted in rows 4 feet apart on light or 
hardpan soils and 6 to 8 feet apart on 
alkali soils. The plants should stand from 
1 to 4 feet apart in the rows. The young 
plants on being set out are treated like 
young cabbage plants. 

SORGHUMS 

Most of the numerous farm crops which 
are commonly grouped under the name 
sorghum came to the United States from 
Africa and Asia. The classification 
adopted by J. H. Martin of the Depart- 
ment of Agriculture puts these plants into 
four types — grain sorghums, such as 
Kafir, milo, feterita, etc., sorgos or sweet 
sorghums, often called cane, used for for- 
age or sirup, broom corn and grass sor- 
ghums, including Sudan grass. In this 
volume broom corn is discussed under its 
own name, while Sudan grass will be 
found under Grasses. The other sor- 
ghums will be considered as a group in 
the following article. Over 100 million 
bushels of grain from these sorghums are 
produced annually in this country on an 
area of about 10 million acres, the princi- 
pal producing States being Texas, Kansas, 
Oklahoma, Nebraska, Colorado, South 
Dakota, California, New Mexico and Mis- 
souri. The main sorghum belt extends 
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from Texas northward to Minnesota and 
North Dakota, The northern progress 
has been made possible by the creation of 
new early maturing varieties. Success 
with sorghums now seems possible within 
the limits of 17 to 40 inches of rainfall 
and an average frost-free period of 160 
days. Sorghums should not be planted 
till after the danger of spring frost is 
past. Some of them may mature in SO 
days, and others within 100 to 120 days 
but a few require 160 days. 

More than 40 types of grain sorghums 
are in cultivation in the United States 
and their number is being constantly 
added to by farmers and breeders in vari- 
ous States. Some of these are discussed 
in the following paragraphs. 

Chicken Com (Sorghum vulgar e var.). 
This is a veriety of sorghum which has 
become naturalized and grows wild over 
a considerable portion of Western Ala- 
bama and Eastern Mississippi. In many 
cultivated fields it is a serious weed pest 
and has to be cut down 4 or 5 times dur- 
ing the season. The plant in appearance 
is similar to ordinary broom corn, though 
the heads are less spreading and the 
stalks usually branch at several of the 
joints, so that each bears a number of 
heads. It is especially abundant in corn- 
fields, starting into growth after the corn 
is laid by. It matures rapidly and by 
September the corn in many fields is en- 
tirely hidden, and it appears as though 
the field were planted with common sor- 
ghum. 

If cut before heading the plant makes 
excellent hay. At the Alabama Cane- 
brake Station it yielded at the rate of 
22,520 pounds of green fodder per acre 
at the first cutting, which was used for 
silage, and gave 3760 pounds of cured hay 
at the second cutting, September 30. 
When the crop is allowed to mature the 
yield of seed is about the same as that 
of the ordinary cultivated varieties and is 
worth about as much for stock feed. In 
feeding experiments with hard working 
mules at the Mississippi Station chicken 
corn grain proved about equal in the 
ration to corn. That station further states 
that the seed can be gathered at an ex- 
pense of 10 cents per bushel and that 
many planters make a practice of saving 
it to use in place of corn, though it is 
sometimes difficult to keep on account of 
the attacks of weevils. 

# The crop is considered excellent for 
silage. In seeding for this purpose the 
Alabama Canebrake Station recommends 
that it be planted in rows 3 feet apart 


and from 12 to IS inches in the drill 
When sown broadcast the crop seems to 
be hard to handle, A crop seeded April 

2 matured for silage July 20, 

Durra (Sorghum vulgare var .). This 
is a non-saccharine sorghum which is used 
as a forage crop. It is similar to Kafir 
corn and Milo maize. Indian millet and 
Egyptian corn are other names sometimes 
applied to it. Besides the use of the stalks 
and leaves as forage the grain is used as a 
stock food, and in some of the valleys of 
California is substituted for barley for 
horses. It is very similar in composition 
and feeding value to corn. 

Where com will do well there is no 
advantage in growing durra. Its chief ad- 
vantages are its drouth- withstanding prop- 
erties, and the fact that it will do better 
on poor land than corn. In periods of 
drouth the plant may make no growth 
but pick up and grow again with rain 
where com would be an entire failure. 
Durra grows from 4 to 8 or even 12 feet 
high, has sheathing leaves 2 ifiches broad 
and about 2% feet long, and yields an 
abundance of grain in a broom-corn like 
head. It has been found most valuable in 
the semi-arid regions of the Southwest 
and West. 

Experiments at the Kansas Station in- 
dicate that durra should be sown in drills 

3 feet apart and the seed scattered 4 to 8 
inches distant in the drill It requires 
the same cultivation as corn. When the 
seeds become hard the crop should be cut 
and shocked. The whole plant may then 
be fed as forage in racks to stock. Much 
of the grain fed in this manner passes 
through the animals whole. For best re- 
sults the heads should be cut off and 
threshed and the grain ground as fine as 
possible before feeding. 

There are two varieties of durra, brown 
and white. At the Kansas Station brown 
durra grew vigorously, producing from 5 
to 10 full sized stalks from a single seed. 
The stalks were tall, coarse, jointed, with 
very heavy foliage and very juicy. A 
large percentage of the heads did not ma- 
ture. The seed of brown durra is light 
yellow in color and slightly flattened. The 
heads are short, thick and heavy, hanging 
pendent on a short “goose-neck.” The 
station advises that the heads be cut off 
before the stalks are cut if the seed has 
matured. This makes the handling of 
the crop much easier. One season the 
yield at the Kansas Station was 13% tons 
of dry fodder and 40 bushels of seed per 
acre. Another season but 7 tons of dry 
fodder was secured and no grain. Owing 
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to the late maturing habit of brown durra 
it is not considered by the station as good 
a substitute for corn as some other crops. 

At the Wyoming Station brown durra 
matured seed in 123 days and yielded at 
the rate of 19,200 pounds of fodder per 
acre. It is recommended as a profitable 
forage crop for some portions of that 
State. At the New Mexico Station durra 
is reported to make 3 or 4 cuttings of 
good feed. 

White durra or Large African millet 
grows 8 to 10 feet high without suckers 
or shoots. The heads when well developed 
are 12 to 20 inches or more long. If the 
whole stalk is cut down and cured in 
shocks when the seed is in the dough 
state a very, excellent forage is produced. 
Cut earlier in the season, a second crop 
sprouts up at once. The grain is white, 
with a pinkish tint, and weighs about 60 
pounds per bushel. This variety ma- 
tured at the Louisiana Station in from 90 
to 100 days. The forage cured readily in 
4 hours of sunshine. The crop yielded 
12.54 tons of excellent hay and 43.16 
bushels of seed per acre. 

Egyptian Rice Corn (Sorghum vul- 
gare var.). A non-saccharine sorghum 
forage plant similar to durra, but not so 
productive. The plant tillers very little, 
grows from 4 to 6 feet high, with but few 
leaves, and bears a plump, round seed 
head on a short “goose-neck” stem. The 
seeds are white, with black glumes, large 


and sweet. At the Louisiana Station it 
matured in July and August. It is culti- 
vated liked durra and used for the same 
purposes. It is suitable for green food 
and cures into good hay. The seed makes 
excellent feed, but shells out readily in 
handling and should therefore be cut be- 
fore it is ripe. At the Kansas Station the 
yield one year was 3.47 tons of dry forage 
and 16% bushels of clean seed. At the 
Louisiana Station the yield was 11 tons 
of hay and 22 bushels of seed per acre. 
At the Colorado Station the total yield 
was 4.1 tons of dry matter per acre. "The 
Arizona Station reports it the best heat 
and drouth resistant plant of a number 
of forage crops tested. 

Feterita is rather less leafy than Kafir 
or Milo. The seeds are slightly larger and 
the heads beardless. It is adapted for use 
as a summer catch crop, matures a little 
earlier, and is more drouth resistant than 
Kafir. There are several varieties of 
feterita, of which the standard and the 
dwarf have proved successful in Texas. 

Kafir Corn ( Andropogon sorghum 
var .). A non-saccharine sorghum intro- 
duced from South Africa about 60 years 
ago *and now grown to a considerable 
extent in Kansas, Oklahoma, California 
and some other South and Western States 
as a stock forage and grain crop. The 
plant grows erect 4 to 7 feet high. The 
stalks are thick, short jointed, with broad 
leaves somewhat shorter and stiff er than 
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com leaves. The heads are compact, 
erect, 10 to 15 inches long. The chief 
value of the plant is as a grain crop in 
semi-arid regions where the soil is too 
poor or the drouths too severe for corn. 

The crop is adapted to all soils, but 
makes its best development on rich corn 
lands. Profitable crops of Kafir corn can 
also be produced on soils too^ poor for 
corn. During drouths the Kafir may 
cease to grow and the leaves curl up, as 
do corn leaves, but they remain green and 
with the first rain start into growth again. 
If the stalks are cut they sprout up again, 
producing a second and even a third crop. 

In Michigan, North Dakota, New Jer- 
sey and the Northern and Eastern States 
generally Kafir corn has given poorer 
yields of both forage and grain than In- 
dian corn. Generally speaking, Kafir corn 
has no place in Northern humid agricul- 
ture. In such regions corn yields more 
and is a better crop to feed. 

Seeding. The seedbed for Kafir corn 
should be prepared exactly as for corn. 
The finer the tilth the better. The best 
yields have been obtained in Kansas and 
Oklahoma when the seeds were drilled in 
3 to 5 inches apart in rows 3 feet apart. 
It is better to seed too thick than too 
thin. The experiment stations have seeded 
the crop very successfully with a grain 
drill by leaving the first and fifth feeds 
open and closing the others. By drilling 
a little on bare, hard ground the feed bar 
can soon be adjusted so that about the 
right amount is sown. It should be drilled 
in about as deep as wheat. From 6 to 7 
pounds of seed is sufficient to plant an 
acre. Listing may be practiced with Kafir 
corn. The slow weak growth of the crop 
for the first 6 weeks after planting makes 
this practice generally undesirable, except 
possibly on warm soils and in late plant- 
ing. The seedbed should be pulverized 
just before planting in order to kill all 
weeds. 

Kafir corn grows best in warm weather, 
and as a rule should not be planted until 
after com. If planted earlier, when the 
ground is cold, much of the seed is liable 
to rot and reseeding become necessary. 

Harvesting. Kafir corn matures its 
seed in from 12 to 14 weeks. The plant 
remains green, however, until late fall. 
If both grain and fodder are wanted the 
crop should be cut as soon as the seed is 
ripe and put in large shocks to cure. The 
corn binder is the most convenient ma- 
chine for cutting the stalks; but any of 
the methods of corn cutting applies 
equally to Kafir corn. For stock horses 


and cattle the shocks may be hauled di- 
rectly to the feed lot; but when animals 
are to be fattened the grain should be 
threshed and ground. Kafir com cut and 
shocked in September will not be cured 
sufficiently for threshing before Novem- 
ber. 

Heading by hand, heading by machin- 
ery, cutting with a row binder and use of 
a combine are the methods for threshing 
Kafir corn. Threshed Kafir corn grain 
stored in bins is almost certain to heat 
in damp weather. It should be carefully 
watched and shoveled over when neces- 
sary. 

Use. Kafir corn grain is used like corn 
for fattening hogs, cattle, poultry and all 
farm stock, though pound for pound it is 
not so valuable for fattening purposes, 
nor does it appear to be so greatly rel- 
ished. According to the North Carolina 
Station mature Kafir com contains 16.23 
per cent water, 2.02 per cent ash, 6.92 
per cent protein, 6.79 per cent fiber, 65.18 
per cent nitrogen free extract, and 2.86 
per cent fat. A bushel of Kafir corn pro- 
duced 10.6 pounds of pork at the Kansas 
Station and a bushel of corn 11.9 pounds. 
Owing to the greater yield of Kafir corn 
an acre produced 487 pounds of pork, 
while an acre of corn produced but 410 
pounds. For hogs the best results have 
been secured when alfalfa, skim milk or 
soy beans have been fed with the Kafir 
corn. Fed on Kafir corn alone the hogs 
soon got so they loathed it. 

With fattening steers at the same sta- 
tion Kafir corn has not been found quite 
equal to com, but when fed with alfalfa 
it made the cheapest combination for 
dairy cows. It was fed in the proportion 
of 20 pounds of alfalfa to 8 pounds of 
Kafir com. Kafir corn meal is somewhat 
constipating and has been found espe- 
cially valuable to feed with skim milk to 
.calves. For horses, the grain may be fed 
in the head. For colts and horses not 
working the stalks and heads may be fed 
together. 

At the Oklahoma Station coarsely 
ground Kafir corn contained 40 per cent 
more digestible matter than the whole 
grain. Generally, for all farm animals, 
the grain should be ground. Chickens at 
the Oklahoma Station, however, digested 
the whole grain more completely than 
ground grain. Soaking either the whole 
or ground grain does not increase its 
feeding value. For hogs, the Kansas Sta- 
tion has found it advisable to put the dry 
ground grain in the trough and pour 
water over it. 
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Kafir com fodder without the grain 
much resembles cornstalk fodder after the 
ears have been removed. It is used as a 
coarse fodder in the same way. As a hay 
crop it is hardly as valuable as some of 
the sweet sorghums. It is not so palat- 
able and the yield is lighter. Grown for 
hay 1% to 2 bushels of seed per acre 
sown broadcast are used and the crop cut 
when the seed is in the dough stage. 


fuel and as reinforcement rods in building 
adobe walls. 

Sorgo is the name recently adopted for 
the sweet sorghum from which sorghum 
sirup is made. About 15,000,000 gallons of 
this product are produced annually, mostly 
in the Southern States and California. The 
stage of sorgo at which the best simp will 
be obtained is when the seed is in the soft 
or medium dough condition according to 
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Milo has compact bearded heads, juicy 
stalks and large yellow or white seeds. It 
is highly susceptible to injury from chinch 
bugs and to root rot. Milo is more re- 
sistant to drouth than Kafir corn and 
produces very heavily under favorable 
moisture conditions. 

Among the many other forms of grain 
sorghum cultivated to some extent in 
Texas, Oklahoma, California and else- 
where, mention should be made of Kao- 
liang, Darso, Hegari and Freed. Kaoliang 
came from China and Manchuria where 
it is widely cultivated. All varieties of 
Kaoliang mature early and may be grown 
farther north in the United States than 
any other grain sorghum. Sparseness of 
leaves makes the crop of little value as 
fodder. In China the stalks are used as 


C. F. Walton, Jr. Cutting is done by 
hand or by a harvesting machine. The 
leaves are stripped off and 2 or 3 of the 
top joints lopped off and the lowest joint 
left standing. The yield of the green crop 
ranges from 4 to 15 tons an acre. A ton 
of sorgo produces 8 to 20 gallons of sirup, 
depending on the sugar content of the 
juice. 

As a Sugar Plant. The production of 
sugar from sorghum has not yet assumed 
extended commercial importance owing to 
the ' difficulty thus far experienced in se- 
curing profitable amounts of crystalliz- 
able sugar. No trouble is experienced in 
making a good quality of sirup and con- 
siderable amounts of sorghum are grown 
for this purpose. When sorghum is 
grown for sirup or sugar, good com or 
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wheat lands are fitted as for com.. The 
seed may be sown either in hills or drills. 
On weedy land hill culture is advisable, 
since cultivation can then be practiced 
both ways. The hills should be about 
3% feet apart each way. From 20 to 25 
seed should be dropped in each hill and 
covered 1 to 3 inches deep, depending on 
the dryness and lightness of the soil. 
When the plants get well up they should 
be thinned to 6 or 7 stalks in each hill. 
A large amount of seed is necessary, since 
some of it is likely to rot or fail to ger- 
minate. 

If sown in drills the rows should be 
about 3% feet apart and the plants 6 to 
7 inches in the row. Sorghum should not 
be planted until after the ground gets 
thoroughly warmed up, generally not till 
the latter part of May or in June, after 
the corn is planted. It grows very slowly 
at first while it is making a root system, 
and weeds, if allowed to get a start, will 
quickly smother it. Frequent shallow cul- 
tivation should be given throughout the 
growing season and the suckers kept re- 
moved. The canes should be cut when 
the seed is in the hard dough stage. When 
grown for molasses the cane is stripped of 
its leaves and topped by hand. It should 
be cut and taken to the mill as soon as 
stripped. For this purpose it is usually 
tied in bundles about 8 inches in diameter. 
If these cannot be immediately worked up 
they should be piled in layers crosswise to 
admit of a free circulation of air. Frost 
injures the quality of the cane and the 
crop should be harvested before frosts 
come. At the sugar mills the cane is usu- 
ally cut up into small pieces with the 
leaves on and the leaves afterward re- 
moved with a fanning mill. 

As a Forage Plant. Sorghum is re- 
garded as one of the most valuable forage 
crops. It is especially valuable for the 
drier portion of the South and for much 
of the semi-arid West and Southwest. 
Sorghum is a stronger feeding plant than 
corn and will do better on thin lands. Its 
roots feed deeper in the soil and the plant 
withstands drouth and alkali better. Seed 
broadcast or with a press -drill after the 
soil becomes well warmed up at the rate 
of 1% to 2 bushels per acre. Cultivate 
the seed in. A disc harrow has proved 
valuable for this purpose on dry, sandy 
soils. A better forage will be obtained if 
some plant like peas is seeded with the 
sorghum. In such cases 3 pecks to 1 
bushel of each should be sown per acre. 
Good results are also obtained by seeding 
with a common seed drill. 


One difficulty in sorghum growing is the 
trouble from weeds. If the ground is 
weedy at the time of planting, the slow- 
starting sorghum is likely to be overtaken 
and smothered. In such cases cultivation 
with the harrow should begin while the 
weeds are small. The seedbed should be 
freshly harrowed just before the seed is 
sown in order to destroy all germinating 
weeds. 

Sorghum grown for hay should be cut 
when the heads are well formed, and the 
seed about half ripened. It may be cut 
with a mower, com harvester, knife or 
binder, and shocked like corn. The usual 
method of cutting is with a mower. The 
sorghum is then left to lie on the ground 
a few days to dry out. If the crop is 
heavy it should be turned over so that the 
bottom part of the stalks is exposed to 
the sun. When well dried the sorghum is 
raked into good sized cocks. The crop 
may be fed directly from the cocks, or 
these may be allowed to stand a few clays 
to undergo sweating and fermentation, 
then opened to the sun for a few hours 
and hauled to the bam or put in larger 
stacks. Sorghum does not keep long un- 
less well cured and should be fed out 
during the fall and early winter. 

Sorghum yields from 3 to 15 tons of 
cured forage per acre. When cut but 
once a yield of 5 to 10 tons may be ex- 
pected on good soils. If 2 or more cut- 
tings are obtained the yield sometimes 
runs up to 12 to 15 tons per acre. In 
general about a third heavier yield may 
be expected than with com on the same 
soil. 

Uses. Sorghum has a high value as a 
soiling crop. It is especially valuable for 
dairy cows and for fattening animals. It 
can be had in July, August and Septem- 
ber, just when pastures are failing. Care 
should be observed to give the animals 
only a small amount at first until they 
grow accustomed to it. A light feed of 
grain or other food should be given first. 

As a summer pasture sorghum is espe- 
cially relished by sheep, cattle and hogs. 
For this purpose it should be sown or 
drilled thickly and several sowings made 
at different dates in order to secure a suc- 
cession. It is the custom of many farmers 
to cut the first crop for hay and then 
pasture the field afterward with stock. 
Before cattle or sheep are turned on sor- 
ghum pasture they should be pastured on 
grass or given some dry feed and not 
turned into the field until the dew is off. 
Fatal results sometimes occur when cattle 
are allowed to eat freely of green sor- 
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ghum. Under certain conditions prussic 
acid is formed in sorghum. Experiments 
at the Nebraska Station indicate that the 
most pasturage on sorghum is obtained 
when the stalks have reached full height, 
but before the heads have formed. 

Dry sorghum forage is fed like corn- 
stalks in racks. It is more readily eaten 
by all stock than corn fodder, and there 
is much less waste in feeding it. Some 
sorghum silage has been made, but it is 
more difficult to keep in good condition 
than corn, and where corn can be ob- 
tained it is the better silage plant of the 
two. 

Sorghum seed is somewhat similar in 
composition to corn, but is not so valu- 
able for general feeding purposes. It is 
generally fed on the stalks with the for- 
age. . The seed should be ground. It is 
considered to be 90 per cent as valuable 
as com. It is best to feed with wheat, 
bran, oats or peas. 

SOY BEAN 

The triumphant spread of the soy bean 
from China, where it has been cultivated 
for more than 4000 years, to the farm 
lands of Asia, Europe, Africa, and the 


islands of the seven seas, arriving finally 
in Pennsylvania in the early 1800s, is one 
of the many romances of agriculture. 
Even the casual traveler in China and 
Manchuria has forced upon Ms attention 
the stupendous importance of this crop 
to the Chinese. Boiled, roasted, baked 
and served in scores of styles, as vege- 
table, milk, cheese, and “meat” cakes, and 
in mixtures beyond number, it has been 
the staff of Chinese life for 40 centuries. 
It helps to explain the great sturdiness 
and endurance of the Chinese race. Mod- 
em chemists have found that, along with 
peanuts, it furnishes the most complete 
and efficient protein of all the legumes. 
No wonder that it was held as one of the 
sacred grains and that emperors pre- 
sided over the ceremony of the spring 
sowing in a religious rite resembling that 
of the Siamese with rice, and of the Maya 
Indians with com. 

Illinois is our banner soy state with 
more than half the total to her credit, but 
the V.S. soy area has reached about 7 
million acres and nearly 60 million bushels 
of seed. About 70 per cent of the acreage 
is found in Illinois, Indiana, Iowa, Ohio 
and Missouri. But it thrives everywhere 
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east of the Mississippi except in the ex- 
treme north, according to the Depart- 
ment of Agriculture. 

The soy bean is an annual bushy leg- 
ume reaching a height of 1 to 4 feet and 
resembling the common navy bean in its 
early stages. The leaves and seed pods 
are "borne on the 5 or 6 branches of the 
main stem. The beans, 2 to 4 to a pod, 
are light yellow, green, brown or black 
according to variety. In general soy beans 
ask for about the same soil and climatic 
conditions as com, taking kindly to the 
northern half of the cotton belt and the 
southern half of the corn belt. Farther 
west the lack of moisture limits the crop. 
In eastern Nebraska the soy bean has 
given a good account of itself, and has 
also been grown under irrigation. It is 
immune to the attacks of chinch bugs 
which wreak havoc with cereal grains, 
but the crop may suffer badly from rab- 
bits and grasshoppers. Alfalfa and clover 
in Nebraska have a more beneficial effect 
on succeeding crops, at least in years of 
abundant rainfall, than do soy beans. 

The varieties of soy beans are legion, 
and new forms are constantly being put 
upon the market. In choosing a variety 
the beginner in soy production must rely 
on the advice of experienced growers in 
the neighborhood. The Department of 
Agriculture has tested 2500 types varying 
in shape, height, color, composition, and 
in time of maturity from 75 to 200 days. 
The experiment station in each State is 
best able to recommend varieties for any 
particular area of the State. 

It seems hardly necessary to repeat 
that the details of thorough seed bed 
preparation are as important for success 
with soy beans as with other farm crops. 
Christ's parable of the sower should be 
enough to hint that seed are likely to 
germinate and produce only when placed 
where they find suitable conditions for 
growth. Inoculation with the special bac- 
terial cultures which produce nitrogen 
nodules on soy bean roots is helpful where 
the crop is sown for the first time. Ex- 
periments in Kansas and other States 
have shown that soils on which soy beans 
do not form root tubercles may be suc- 
cessfully inoculated by sowing in the drill 
with the beans 1000 pounds per acre of 
dry soil taken from fields in which soy 
beans with root tubercles have been 
grown. A field once inoculated appar- 
ently remains so permanently. 

The time of seeding may vary from 
early spring to midsummer depending 


upon the latitude and the purpose for 
which the crop is raised. 

Planting and Cultivation. The soy 
bean is a warm weather plant and should 
not be sown until the soil becomes well 
warmed up in May or June. It is fre- 
quently sown after a rye or barley crop is 
taken off and a good growth of forage 
secured, or even of seed if early maturing 
varieties are grown. As a rule the beans 
should not be put in the ground until 
after corn is planted. The station experi- 
ments show that the best results are 
obtained with soy beans when they are 
seeded in rows from 24 to 40 inches apart 
at the rate of 10 to 75 pounds per acre, 
and level culture practiced. A common 
grain drill may be used for this purpose if 
some of the holes are stopped up to make 
the right spacing between the rows. The 
machine should drop 6 or 7 seeds to each 
foot of row. The field should be culti- 
vated shallow soon after the plants are up 
to keep down the weeds, and for a few 
times after rains to break up the crust 
that forms. Soy beans do not require as 
much cultivation as corn. As with field 
beans, cultivation should not be given 
when the plants are wet from rain or dew. 

For seed production planting in rows to 
be cultivated as for corn gives best re- 
turns., But for hay, green manuring or 
soiling the seed may be sown in close 
drills. A better quality of soy bean hay 
is thus obtained and the tonnage of green 
crop is greatly increased. The Depart- 
ment of Agriculture advises that if soy 
beans are to be seeded with corn for pas- 
ture or silage, the beans may be planted 
in the same hills with the corn, or in alter- 
nate hills or in alternate rows. The kind 
of soil determines the right depth of seed- 
ing, in heavy clay soils not over one inch 
deep, and in loams or sandy soils up to 
3 inches. If a crust forms on the soil 
before the young plants appear, light cul- 
tivation with a rotary hoe may be re- 
quired. In any case weeds must be kept 
down by cultivation between the rows till 
the plants are well along, and in drilled 
plantings treatment with a weeder may 
be needed until the beans are 6 inches 
high. 

Soy beans fit into a considerable variety 
of rotation systems. In Louisiana, where 
the beans are grown in rotation with rice, 
beneficial effects are seen in the reduction 
of the weed pests. Com, soy beans, wheat 
and clover constitute a common rotation 
north of the Ohio River. Many farmers 
grow soy beans in mixtures with other 
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crops such as cowpeas, Sudan grass, mil- 
let, sorghum, etc. 

Harvesting. Soy beans grown for soil- 
ing purposes may be cut from the time 
the plants come into bloom until the pods 
begin to ripen. For hay of the best qual- 
ity the crop should be cut when in full 
bloom and the pods beginning to form. 
For silage it should be cut when the 
pods are well formed and the seed three- 
fourths grown. For seed the crop should 
be cut when the pods have turned brown, 
but before they are fully ripe; if too ripe 
the pods will burst open and scatter the 
seeds. 

The crop may be cut with a scythe, 
mower or regular bean harvester or 
pulled by hand. At the Kansas Station 
the crop was cut by removing the shovels 
from a double shovel cultivator and bolt- 
ing knives 18 inches long which set out 
from the cultivator and sloped back some- 
what. With this arrangement 2 rows can 
be cut at once, the knives cutting off the 
plants just at the surface of the ground. 
When more than 10 acres are grown, the 
Kansas Station recommends the use of a 
regular bean harvester. When the crop 
is grown for seed the plants are cut off, 
raked together in windrows and allowed 
to dry out a little, then stored or stacked 
in a dry place. For hay the crop in 
moist climates should be allowed to wilt 
and dry out somewhat in the swath, and 
then put in small, loose piles to cure, and 
handled like clover hay. 

The yield of green soy bean forage at 
the Connecticut Station on fairly good 
manured land was 10.3 tons per acre. 
This w T as about Vs less than corn on the 
same land. Yields of 15 tons per acre 
have been reported. At the Massachu- 
setts Hatch Station yields of 25 to 40 
bushels of dry beans per acre are re- 
ported. Yields of from 15 to 20 bushels 
per acre are reported by the Connecticut 
Storrs Station, while the average yield at 
the Kansas Station under field conditions 
was 13 bushels per acre and the cost 40 
to 50 cents per bushel for growing. 
Threshing is done with a common thresh- 
ing machine by taking out the concaves, 
or by pounding out with a flail. 

Uses. The dry beans are a highly 
nutrious feeding stuff and rank with lin- 
seed meal, gluten meal and cottonseed 
meal in feeding value for steers, dairy 
cows, calves, hogs and other stock. The 
meal has the same laxative effect as lin- 
seed meal, and when fed to dairy cows 
tends to soften the butter. At the Kansas 
Station 30 per cent better gains were 


made when soy bean meal constituted a 
part of the grain ration fed to hogs than 
when Kafir com or corn meal was fed 
alone. The beans may be fed to hogs 
whole or ground or unthreshed on the 
stalks. If ground and fed with Kafir com 
they should be mixed and wet just before 
feeding. Soy beans are too rich in protein 
(muscle and blood-making material) to be 
fed as the whole grain ration to animals. 
Better results will be obtained when it is 
fed with some more starchy grains that 
produce fat, like com and Kafir corn. 
Three or 4 pounds of the meal added to 
the grain ration for dairy cows is advis- 
able. 

As a soiling crop for dairy cow r s soy 
beans have given excellent results from 
the standpoint of milk and butter produc- 
tion. They are especially valuable when 
mixed with such crops as com and sor- 
ghum. The silage made from soy beans 
is very satisfactory. The late varieties 
yield heavily; the crop is easily ensiled, 
and the quality of the silage is even more 
satisfactory than soy bean hay and con- 
siderably more economical to make. The 
Connecticut Storrs Station recommends 
that the crop be ensiled with corn, put- 
ting the two down in alternate layers. 
This makes a more balanced ration than 
either alone. Soy beans are often pas- 
tured in the South with hogs, and the 
results have been ver f ^satisfactory. As 
a soil renovator soy beans rank close to 
red clover, but hardly equal that plant. 
For feeding experiments with soy beans 
see under each of the different farm ani- 
mals, particularly swine. 

In Illinois it has been found best to 
harvest soy beans for seed with a combine 
because this method saves more seed than 
the binder-thresher system and requires 
less labor. 

Several insect pests attack soy beans 
more or less seriously. Grasshoppers are 
most injurious in semi-arid climates. 
They may be controlled by scattering 
broadcast the familiar poison bran bait 
at the rate of 8 to 10 pounds per acre. 
Leafhoppers, blister beetles, velvet bean 
caterpillar, clover worm and other in- 
sects as w r ell as bacterial blight and a 
considerable list of diseases may cause 
damage to soy beans. Remedies for these 
troubles are under constant study and are 
being currently improved by the entomol- 
ogists and plant pathologists at the State 
Experiment Stations. They may best be 
consulted w T hen insect pests or diseases 
appear. On all these occasions it may re- 
quire such a qualified specialist to pro- 
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periy diagnose the trouble and prescribe 
the effective remedy. 

SUGAR BEET 

Back in the early 1800s France was 
threatened with a shortage of sugar by 
restrictions on the shipment of sugar cane 
from the West Indies, What other source 
of sugar could replace cane? Napoleon 
ordered the nation’s chemists and plant 
breeders to find the answer. Starting 


cane, it seemed very important to pro- 
mote the sugar beet industry. In this 
work the United States Department of 
Agriculture and the State Experiment 
Stations have taken a leading part. Vast 
quantities of beet seed have been dis- 
tributed to farmers in all parts of the 
country, and hundreds of thousands of 
bulletins and pamphlets containing cul- 
tural directions and general information 
regarding sugar beets have been sent free 
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with the common garden beet, a native of 
the Mediterranean region, and ordinarily 
possessed of a sugar content of 3 to 5 per 
cent or more, they bred up a strain of 
beets with a sugar content of 12 to 20 
per cent, with the result that today in a 
total world production of 33% million 
tons of sugar, 11 million tons come from 
sugar beets. Of the 2 million tons of 
sugar produced in continental U.S. all but 
about 420,000 tons come from sugar beets. 
The chief producing States are California, 
Colorado, Michigan, Nebraska, Idaho, 
Montana, Wyoming, Utah and Ohio. 

Cane sugar and beet sugar are chem- 
ically identical in composition and of the 
same sweetening power. The sugar beet 
has been under intensive study in the U.S. 
for the past 50 years. Since most of the 
sugar required to satisfy the nation’s 
sweet tooth came from Hawaii, Porto 
Rico, The Philippines, Virgin Islands and 
Cuba, and as we had only a small area, 
mostly in Louisiana, suitable for sugar 


to growers in every State. The beets 
grown have been analyzed, the cultural 
data obtained digested and the results 
published broadcast. As a result of all 
this work it has been definitely established 
that sugar beets can be successfully grown 
for sugar production in those portions of 
the United States which have a mean 
summer temperature of 70 degrees F, 
Factories. The manufacture of beet 
sugar cannot be done on a small scale by 
farmers, as is the case with sorghum and 
cane. “The juices of the beet are ex- 
tracted witly difficulty. They contain 
large quantities of mineral salts which 
render the crude sugar and molasses 
made therefrom bitter and unpalatable. 
The refining of the sugar is a process 
which requires an extensive outlay for 
machinery and a high degree of super- 
visory skill. It cannot, therefore, be 
accomplished on the farm.” The farmer 
is concerned primarily with the growing 
and marketing of the beets; the manu- 
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facture of the sugar is an industry en- 
tirely distinct from agriculture. 

Tire cost of erecting a factory capable 
of using 800 tons of beets per day is 
about $250,000, and experience has shown 
that smaller factories are not profitable. 
The conditions affecting the establishment 
of a factory in any neighborhood after it 
has been determined by trial that sugar 
beets of good quality can be grown there 
are: (1) Suitable transportation facilities 


goes on uniformly, and that- in turn . de- 
mands pretty uniform moisture condition' 

in the soil. 

Soils. The work of the experiment 
stations has shown that the heaviest 
yields of sugar beets and beets containing 
the highest percentage of sugar in the 
juice are produced on rather heavy, well- 
drained and fertile clay loarn soils. When 
possible loam soils should always be se- 
lected for sugar beets. On the lighter, 
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for both the raw beets and the refined 
sugar; (2) guaranty of the production of 
a sufficient quantity of beets for a good 
campaign; (3) abundant supply of pure 
water; (4) a daily supply of 50 tons of 
coal or its equivalent in wood, and of 20 
tons of lime rock; (5) competent labor 
at reasonable prices and (6) economic 
methods of handling the pulp either by 
feeding to stock or preparing for market. 

Sugar beets do best in regions lying 
between the isotherms of 67 degrees and 
72 degrees mean temperature May to 
September inclusive, and most beet sugar 
factories are located within those areas. 
Warm days and cool nights are prerequi- 
sites to high sugar production. Too rapid 
and too rank vegetative growth may 
check the storage of sugar in the roots, 
while cool nights at the end of the season 
hasten the production of sugar. But re- 
sults are obtained only where this process 


sandier soils the beets will mature earlier, 
but the yield of both beets and sugar per 
acre will be less than on the heavier soils. 
Sugar beets on muck soils have generally 
given good yields, but the amount of 
sugar contained in the juice has been so 
low as to make their culture on such 
soils unprofitable. Hard clay soils should 
never be selected for sugar beets. On 
these soils the roots are unable to pene- 
trate deeply and much of the beet grows 
above the ground. This portion has to 
be cut away in topping, occasioning a 
large loss in the yield of sugar. Heavy 
yields of sugar beefs and beets of excel- 
lent quality have been grown on many of 
the alkali soils of the West. According to 
the Colorado Station sugar beets contain- 
ing a high sugar content and percentage 
purity have been grown on soils shoving 
a top incrustation of soluble salts % inch 
thick. Good beets have also been grown 
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In alkali soils In California, New Mexico, 
Utah and Wyoming. 

In Nebraska, Wyoming and South Da- 
kota where the rainfall varies from 6 to 
20 inches, and where the precipitation is 
made up of scattered light showers, irriga- 
tion is required. As stated by S. B. 
Nickols, farmers usually disregard the 
irregular rainfall of July, August and 
September and apply water at regular 
intervals, the number of irrigations vary- 
ing from 3 to 7 per season. Unequal dis- 
tribution of water over the field is one of 
the common mistakes in irrigation prac- 
tice. If the furrows are too far apart or 
too long it Is difficult or impossible to 
spread the water evenly. When rainfall 
is deficient at the time of planting the 
grower must resort to the method of 
“irrigating up” as the popular phrase has 
it, by applying water within 24 hours 
after planting in order to hasten germina- 
tion of the seed. Regular irrigations 
usually begin in the 3 States under con- 
sideration, from June 20 to July 5 and 
are followed by further applications at 
intervals of 2 weeks, the final watering 
being given not later than September 15. 
If the leaves begin to turn dark green or 
fail to recover from the noonday wilting, 
water must be applied at once. Sugar 
storage in the root takes place rather 
rapidly after August, when it may amount 
to only 8 per cent, till October and No- 
vember at harvest time, when it usually 
reaches 15 to 18 per cent or more. 

In the Utah-Idaho area, where the av- 
erage annual rainfall is less than 14 inches, 
the streams from which water is taken 
have a heavy flow early in the year when 
the snow in the mountains is rapidly melt- 
ing. By midsummer the volume of these 
streams diminishes. Since sugar beets 
need water later in the season it is neces- 
sary to depend upon storage reservoirs or 
thorough soaking of the soil while the 
water is abundant. As in other irrigated 
regions, light, frequent applications of 2 
or 3 inches are better than heavy flooding 
at longer intervals. 

Rotation practice varies greatly accord- 
ing to soil and local conditions. Rotations 
of from 4 to 10 years in length have been 
devised in which the crops are arranged 
in different sequences but usually include 
alfalfa, clover, beans, potatoes or small 
grain. Commercial fertilizers are little 
used in this area but barnyard manure is 
highly thought of for sugar beets, while 
alfalfa and sweet clover are the principal 
green manure crops. Recently Colorado, 


and Nebraska have been turning more 
and more to green manuring. 

Ordinarily the time of harvesting is de- 
termined by the chemists of the mill com- 
pany who make tests of the sugar content 
and purity of the juice as a guide to the 
start of the harvest. As described by 
Nickols: “Beets are lifted by a double- 
pointer puller which lifts and loosens 
them from the soil. The proper adjust- 
ment of the beet puller is very important. 
A poorly adjusted puller leaves a portion 
of the beets in the ground or breaks off 
the roots. These losses sometimes amount 
to a ton or more of beets per acre. Old 
and worn puller points often cause a 
puller to tilt behind and break off the 
roots of many of the beets. 

“Careful topping is very essential. The 
beets should be topped in a manner that 
meets the requirements of the receiving 
company. It is usually specified in the 
grower’s contract that the beets shall be 
topped at right angles to the long axis of 
the beet and at a point indicated by the 
lowest leaf scar. To top lower than this 
reduces the tonnage. To top higher than 
this is useless, as the receiving company 
samples and tares the beets and deducts 
from the weight an amount estimated to 
be the excess crowns left on the beets. 

“In some areas the toppers pile the 
beets and top them from the piles. The 
piling reduces the dirt tare, as the double 
handling shakes more off the roots. In 
other areas the toppers use a knife with 
a hook attached to the point and top the 
beets from the row at one operation. The 
hooks on the knives permit of more rapid 
topping, but are objected to in some areas 
since the wounds caused by the hooks are 
often the starting point for storage rots. 
A smooth spot should be prepared for 
piling the beets in the field. In this man- 
ner the beets are easier to load and less 
dirt is thrown into the wagon and hauled 
to and from the receiving station. 

“Dirt returned to the grower at the re- 
ceiving station should not be dumped in 
the field because of the danger of intro- 
ducing nematodes in this way. The ma- 
chinery of the receiving station cannot be 
cleaned sufficiently to prevent a slight 
carry-over of dirt from one load to an- 
other, and many cases of field infestation 
with nematodes are traceable to the dirt 
brought back to the field from the sugar 
beet dump. Beets should be hauled im- 
mediately after digging, unless they are 
sufficiently covered with tops or soil to 
prevent drying or freezing.” 

The beet tops left in the field are val- 
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liable feed and are commonly utilized by 
turning stock into the field after harvest- 
ing. An acre of beet tops is rated equal 
to 1 ton of alfalfa hay, the weight of an 
acre of tops ranging from 3 to S tons. 
Beet pulp, the by-product resulting from 
the extraction of the juice at the mills, is 
also an excellent feed and is to be had 
either fresh, siloed, dried or pressed. 
Young feeder cattle and dairy cows relish 
this product. Beet molasses contains 


to a volume of over 12,000,000 pounds a 

year. 

Sugar beets are subject to the at- 
tacks of several diseases and insect 
troubles. The most important leaf dis- 
ease of the sugar beet in the humid area 
is leaf, spot, caused by the fungus Cer- 
cospora beticola . This disease is charac- 
terized by small circular spots, on the leaf 
blades. Under conditions of severe at- 
tack, the spots on leaf blade or petiole 
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about 5 per cent of potash and is too lax- 
ative for feeding in large rations but is 
extremely valuable w T hen added to beet 
pulp or alfalfa hay in daily amounts of 3 
to 5 pounds of molasses per 1000 pounds 
of live weight of farm stock. 

Sugar beet culture has always entailed 
a great deal of hand labor, especially dur- 
ing the thinning, hoeing and harvesting 
seasons. Part of the thinning operation 
has been mechanized but it is still neces- 
sary to hire contract labor in crews for 
the rush season. For this purpose large 
numbers of Mexican and Japanese la- 
borers have been used in the chief sugar 
beet areas from Michigan to California. 

Until 1932 nearly all the sugar beet 
seed used in U.S. was imported from 
Europe, but domestic production of seed 
has been developed in Arizona, New Mex- 
ico, California, Oregon and other States 


coalesce, and as a result of the combined 
effect of the spotting and leaf-vein injury, 
severely affected leaves turn brown and 
die. The attack may be so severe that 
the entire field takes on a scorched appear- 
ance, commonly referred to as blight. 
The disease starts on the older leaves and 
advances to the younger leaves as they 
develop. The fungus may occur on beet 
seed and in this way be introduced into 
the field each year. Probably only a 
plant here and there in the field becomes 
diseased from this source of infection. It 
has been shown that the fungus can live 
over on dried tops at least 3 years. 
Where beets follow beets too closely in 
the rotation, the young plants are exposed 
not only to the infection of seed origin 
but to the more extensive infection which 
comes from the diseased leaves of a previ- 
ous beet crop. Seed treatment has not 
been effective in control of cercospora 
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leaf spot. Application of Bordeaux . mix- 
ture or the dusting with copper fungicides 
m effective for leaf spot control. At least 
3 or A applications, begun early in the 
season, are required. In areas where the 
disease does damage nearly every year, 
such protective measures would be war- 
ranted and would show definite gains. An 
essential for control of sugar-beet leaf 
spot is close adherence to a rotation sys- 
tem in which sugar beets do not follow 
sugar beets, and in general at least 3 
years intervene between sugar beet crops. 

As recommended by J. G. Lill, careful 
drainage of the soil to prevent water log- 
ging, and the observance of suitable rota- 
tions, are helpful in preventing the 
occurrence of seedling diseases such as 
black root and damping off. Attention to 
the phosphate requirements of sugar beets 
is distinctly beneficial in rendering beet 
plants more resistant to root rot. Seem- 
ingly, also, that disease is less frequent in 
fields where beets follow corn than where 
they follow legumes. 

Among the insect enemies of sugar 
beets perhaps the most serious are grass- 
hoppers, wire worms, white grubs, flea 
beetles and cut worms. Cut worms are 
readily controlled by the use of poisoned 
bran. Wire worms and white grubs pass 
through a larval stage of 3 or 4 years 
mostly in sod land. It seems wise, there- 
fore, to avoid following sod land directly 


with beets but to plant beets on land 
which was in some cultivated crop the 
previous year, and to practice fall plow- 
ing wherever possible, 

SUGAR CANE ( Saccharum officinarum) 

Sugar cane is a tall rank growing peren- 
nial grass with bushy, graceful tassels, 
and attaining a height of 6 to 15 feet or 
more. It is a native of India, Malaya 
and Cochin China, and is now cultivated 
throughout the tropics and subtropics. 
The roots of sugar cane are delicate and 
fibrous, varying in length from IS inches 
to 10 feet; the leaves are 2-4 feet in length 
and 2 or 3 inches wide. Sugar cane is 
raised in the U.S. from Texas to South 
Carolina, but in 8 of these States it is 
raised only for sirup, . while sugar is re- 
fined from it in Louisiana and Florida. 
In tropical countries cane requires 12 or 
14 to 18 months or more to mature. On 
account of the cool winter weather in 
Louisiana cane must be harvested in an 
immature condition. The juice is there- 
fore impure, containing a high amount of 
reducing sugar, and being relatively low 
in sucrose. In Louisiana the harvesting 
season extends from October to January. 

Soils. Sugar cane flourishes on rich 
alluvial bottom lands, but may be grown 
on any fertile soil in warm climates where 
water is abundant and the soil is well 
drained and well tilled. The sugar soils 
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of Louisiana range from loamy silts to al- 
most pure clays. This makes good drain- 
age absolutely essential in that State. The 
Station recommends open drains every 
100 feet apart arid deep enough to hold 
the ground water at least 3 feet below the 
surface soil. 

Preparation and Planting. A some- 
what systematic rotation is adopted in 
growing sugar cane in Louisiana and con- 
sists of corn, cowpeas and cane. Corn is 
planted early in the season and cultiva- 
tion stopped early. At the last cultiva- 
tion cowpeas are sown between the rows. 
The com is gathered early and the cow- 
peas turned under in August or Septem- 
ber. At this time the soil is deeply 
plowed and thrown into beds or rows 5 
to 7 feet wide. After the ground has been 
put in fine tilth by cultivation the ridges 
of the rows are furrowed out and the cane 
planted. Sometimes only 1 continuous 
line of caries is placed in the bottom of 
the furrow, but 2 lines have given the 
best results in the station experiments 
and are recommended. The canes are 
covered by a plow, harrow or by hand. 
When 2 canes are laid side by side in 7 
foot rows it requires 4 tons of cane to 
plant an acre. The use of the upper 
third of the stalk for seed has given ex- 
cellent results at the Louisiana Station. 
As this portion is less rich in sugar than 
the other parts of the stalk its more gen- 
eral use has been urged. 

Planting may be done either in the fall, 
early winter or spring. Late fall or early 
winter planting causes an earlier spring 
growth and is generally preferred in 
Louisiana. In Florida spring planting is 
generally practiced. The rows are made 
from 5 to 7 feet apart. In Florida rows 
5 feet apart are recommended. After 
planting the middles of the rows are 
plowed out to secure better drainage and 
the soil in cultivation thrown toward the 
canes. Shallow, clean cultivation till June 
has given best results. The buried canes 
throw out plants at the nodes of the 
stalk, so that stalks every 6 to 12 inches 
in the row are obtained. A field once 
planted to cane may last for many years, 
depending on the climate, soil, etc. This 
is true of the fields in Cuba, Hawaii and 
many other tropical countries. In Louisi- 
ana the cane fields are maintained from 
1 to 3 years. The canes that grow the 
first year after planting are referred to as 
plant cane; those that grow from stubble 
are first-year stubble, second year stubble, 
etc. 
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Fertilizing. Nitrogen and phosphoric 
acid are the chief fertilizing elements 
needed in Louisiana soils for sugar cane. 
The nitrogen is largely supplied by turn- 
ing under a crop of cowpeas every third 
year. An excess of nitrogen may decrease 
the sujgar content. Phosphoric acid may 
be applied in the form of dissolved bone, 
Thomas slag or acid phosphate. The last 
is considered the best. About S00 pounds, 
analyzing* 12.5 per cent available phos- 
phoric add, should be applied per acre. 
On sandy loam soils where potash is 
needed about 100 pounds of the muriate 
will usually be found sufficient. 

In Louisiana on the western prairie 
edge of the sugar belt, rice is a possible 
competitor with cane, and on the north- 
ern border cotton is a rival. But on the 
sugar lands along the waterways from 
Baton Rouge to New Orleans no one has 
found a more profitable crop than sugar. 
Yet production is not increasing in that 
area, and some of the growers have in- 
dicated that unless the tariff on sugar is 
raised there will be little inducement 
toward expanding the sugar area. 

Harvesting. Sugar cane is crushed for 
sugar in November and December. The 
leaves are first stripped off in the field 
and 1 or 2 of the upper joints removed. 
The crop should be harvested before 
frosts come. After a splitting freeze the 
crop should be worked up as rapidly as 
possible. Some protection is afforded the 
canes when frost threatens if they are 
thrown in windrows so that the tops cover 
the power parts of the canes in front of 
them. This method is also recommended 
when cane is kept over till spring for 
seed. They should be covered by turning 
a couple of furrows over them. The yield 
of sugar cane varies from 10 to 40 tons 
per acre, and the amount of sugar in a 
ton of cane from 125 to 300 pounds, be- 
sides a considerable amount of molasses. 
At the Louisiana Station yields of 30 to 
40 tons of cane are reported per acre. 

Sugar Making. Cane sugar may be 
manufactured on a small scale and with 
comparatively simple machinery; but for 
economical production and sugar of the 
best quality an extensive plant is neces- 
sary. On a small scale the cane is crushed 
by some form of roller, the juice brought 
in contact with sulphur fumes, then neu- 
tralized with lime and boiled down to a 
thick syrup. Stirring the syrup induces 
graining. The grained sugar is separated 
from the syrup by allowing the syrup to 
drip or drain into another vessel. 
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Varieties. The chief varieties of cane 
grown in Louisiana are the purple and 
striped or red ribbon cane. The Station 
tests showed these to be about equally 
valuable. A seedling variety known as 
No. 74 has also given excellent results in 
the Station tests. It is a dull green cane 
with long joints. It yielded 38 tons of 
cane and the juice contained 16 per cent 
of sugar. In Florida the station states 
that red cane is hardier than green and 
matures earlier, and that for large areas 
and for sugar the red variety is best, 
while for small areas and syrup the green 
cane is preferred. A foreign variety 
known as Japanese is quite resistant to 
cold and is recommended for those regions 
just north of the cane belt. 

Enemies. Sugar cane is attacked by 
a number of fungus diseases and by the 
cane borer and other insects. Rut little 
work has been done along this line in the 
United States. Some of the fungus dis- 
eases are carried from plant to plant by 
the insect pests of sugar. In order to pre- 
vent the undue multiplication of the lat- 
ter, special care should be exercised in 
giving clean cultivation and in destroying 
all diseased plants and rubbish in the 
sugar cane fields. 

SUNFLOWER ( Helianthm annum) 

The native American plant, from which 
our cultivated sunflower was derived, at 
the time of the advent of the white man 
was found growing from the Mississippi 
westward and from Minnesota to Mexico. 
Along river banks this wild plant reaches 
a height of 8 to 10 feet while on the dry 
plains it is of more modest habit. Ordi- 
narily it is not highly thought of, being 
one of the most maddening and ubiqui- 
tous weeds in com fields from Texas to 
North Dakota. The seeds are roasted 
and tried as a substitute for coffee, and 
during the worst drouth years of the 
“dust bowl 77 the plant was used for silage. 
The Indians made a hair oil from the seed 
after some anonymous Indian plant 
breeder had developed a strain with large 
seeds. Then some seed was taken to 
Spain whence the plant spread to other 
parts of Europe and finally to Russia 
where the wild plant of our Great Plains 
received the earnest attention which re- 
sulted in the development of the familiar 
plant with the large heads 8 to 20 inches 
in diameter. It was then brought back 
home under the name Mammoth Russian 
sunflower. 

It grows freely from Canada to Mexico. 
The seed is used for feeding to birds and 


poultry and to some extent for medicinal 
purposes to horses and cattle. The silage 
mixture known as Robertson’s mixture is 
a mixture of sunflower heads, horse beans 
and corn in the proportion of 2 acres corn 
and beans to % acre of sunflowers. In 
Russia the oil of the sunflower seed is 
used for the same purposes as olive oil. 
The seed is also eaten raw and roasted 
like peanuts. 

Sunflowers grow best, according to the 
Department of Agriculture, for commer- 
cial purposes in Kansas, Missouri and the 
Ohio valley, though many other sections of 
the country are well suited to the growth 
of sunflowers. The soil required for the 
crop is about the same as best suits In- 
dian corn. If it is not fertile, liberal ma- 
nuring must be practiced. In California 
sunflowers have done well on alkali soils. 

Planting and Cultivation. Prepare 
the land as for corn. Plant the seed 2 
to 3 inches deep in drills about 3% feet 
apart, using 10 to 15 pounds of seed per 
acre. When the plants are about 8 inches 
high thin to stand 12 to 18 inches distant 
in the row. The plants are not injured 
by slight frosts and may be seeded before 
the corn crop is put in. This gives the 
heads time to mature before the early 
frosts of fall. The crop should be given 
shallow, level cultivation the same as com. 
It withstands drouth well and is remark- 
ably free from insect pests and fungus 
diseases. When the plants are in bloom 
the field should be gone over and the ex- 
cess bloom pulled off, leaving only 3 or 4 
heads to develop. 

Harvesting. The sunflower heads 
should be harvested before the seed is 
quite ripe in order to avoid shattering. 
When the heads have thoroughly dried 
the seed may be beaten out with a flail or 
some simple apparatus. No special ma- 
chinery has yet been put upon the market 
for this work. The seed should be stored 
in small bins, barrels, etc., to avoid heat- 
ing. The yield of seed varies from 800 to 
1000 pounds per acre and the price from 
2 to 3 cents per pound. A bushel varies 
in weight from 25 to 35 pounds, averag- 
ing about 30 pounds. The seed yields 
from 15 to 20 per cent of oil by cold 
pressure. 

Uses. The use of the seed as a bird 
and poultry food and its value for oil 
production has been noted above. Re- • 
suits obtained in growing this crop for 
silage in Maine and Vermont show that 
in these sections it has no advantages 
over corn. At the Maine Station the 
stems of the plant were also ensiled and 
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rendered palatable by this treatment. 
The yield of green matter has been from 
11,000 to 12,000 pounds per acre, con- 
taining from 2000 to 2700 pounds of dry 
matter. At the Canada Stations the 
butter made when a silage mixture con- 
taining sunflower heads was fed was of a 
richer flavor and higher color than where 
corn silage alone was fed. 

Robertson Mixture. The Robertson 
ensilage mixture is made by growing to- 
gether a mixture of horse beans and corn 
planted in drills at the rate of about 4 
seeds per foot or in hills 3 feet apart 
each way, putting 6 to 10 seeds in each 
hill. Two acres of this mixture is put in 
the silo with % acre of sunflower heads, 
cutting both together. The corn and 
beans are cut w T hen the corn in the ear is 
beginning to glaze. 50 pounds of this 
mixture should be fed with 4 pounds less 
grain than is ordinarily given when corn 
silage is fed. 

It has been found that about 72 bushels 
of seed per acre may be reasonably ex- 
pected. The oil is yellowish or almost 
colorless, may be used for all culinary 
purposes in place of olive oil, is as near 
odorless and tasteless as a vegetable oil 
may be and will not turn rancid within a 
year or more at ordinary temperatures. 


Considerable sunflower oil was recently 
produced in Cuba. California, Missouri 
and Illinois are our chief producing States 
with a total output of 7% million tons of 

seed. 

SWEET CLOVER (Melilotm alba) 

Sweet Clover is a legume which has 
come to be properly appreciated for its 
several virtues only during the past 20 
years. Long regarded merely as a vig- 
orous and interesting roadside weed with 
a characteristic aroma and high honey- 
producing quality, it has lately become a 
prominent rival of even alfalfa and red 
clover in the com belt for hay, mixed 
cultivated pasture, for green forage, as a 
soil renovator and in a large variety of 
farm rotations. 

White sweet clover, also called Bokhara 
clover or melilotus, grows to a height of 
3 to 8 feet or more, bears a profusion of 
leaves resembling those of alfalfa, and 
numerous graceful spikes of small, white 
sweet-scented flowers. It does particu- 
larly well on calcareous soils, but makes 
a fairly rank growth even on the poorest 
soils where most other legumes would fail. 
One of the familiar sights in extensive 
real estate developments around cities, 
where large leveling operations have been 
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carried on, is the promising crop of vol- 
unteer sweet clover even on gravelly sub- 
soil which had originally been 10 feet or 
more below the surface. 

According to reports from the corn belt 
States, lime is, perhaps, the most needed 
element in soils for success with sweet 
clover. In the com belt the crop is 
seeded in the spring with oats, barley, or 
flax, or in winter wheat. Occasionally it 
is seeded alone or with corn, but without 
much success. For seeding with spring 
grain a grass-seeder attachment on the 
drill serves the purpose. For seeding on 
winter wheat the usual practice is to 
broadcast sweet clover seed on the fields 
sometime between January and March. 

As a soil improver sweet clover stands 
without an equal. The Department of Ag- 
riculture obtained reports from 63 farms 
on which careful records were kept of the 
effect upon the yield of com from plowing 
under a previous crop of sweet clover. 
The yield of corn following a previous 
crop of corn or small grain was 31 bushels 
per acre as compared with 51 bushels 
where sweet clover had been plowed 
under. In Indiana a sweet clover inter- 
crop used as green manuring for corn 
produced a 9-bushel per acre increase. 
The same land seeded to oats the follow- 
ing year produced 98 bushels per acre as 
compared with 50 on land where no sweet 
clover had been plowed under to benefit 
the previous com crop. 

As a green soiling crop sweet clover has 
yielded equally good results. In South 
Dakota the green plants were cut as soon 
as they reached a height of 12 to 15 
inches and hauled at once to the feed lot 
for dairy cows. Excellent milk yields 
were maintained and the crop provided 
twice as much feed per acre by that 
method as from pasturing it. 

As pasture for dairy cows, beef cattle, 
calves, hogs and sheep flattering reports 
on the value of sweet clover came in from 
all quarters. The plant is known to cause 
bloat in cattle and sheep but is less likely 
to do so than is red or alsike clover or 
alfalfa. Bloating occurs chiefly in May 
or June and, according to the observation 
of most fanners who have had experience 
with it, the trouble occurs when hungry 
stock are allowed to gorge themselves on 
the green, juicy forage. It is commonly 
recommended that animals be given ac- 
cess to hay or straw while pasturing on 
sweet clover in order that they may mix 
such dry material with the green clover. 


The same procedure is worth observing 
for preventing bloat from any other green 
pasturage. 

The common white sweet clover, as 
well as the less widely used and smaller 
yellow species ( Melilotus officiualis) , is a 
biennial plant. The so-called Hubam 
clover is an annual variety of the white 
sweet clover. In South Dakota, northern 
Iow r a and Minnesota the second year crop 
is the one most often used for hay. 
Farther south the fall crop of the first 
year is finer stemmed and makes the bet- 
ter hay. This hay is proving equal to 
alfalfa in feeding value. In fact it is re- 
placing alfalfa as a hay crop here and 
there on account of the low cost of seed 
and the ease of obtaining a stand. 
Through the com belt abundant experi- 
ence has been had in the use of sweet 
clover in 3, 4 and 5 year rotations. Your 
neighbor or the County Agent or the 
agronomist of your experiment station 
can best counsel you as to which plan to 
adopt for your particular farm. 

An imported yellow flowered species of 
sweet clover (Melilotus indica) occurs as 
a weed, sometimes a very troublesome 
one, in the Western and Pacific States. 
It seems to be of little or no economic 
value. Thus far the sweet clovers have 
remained relatively free of serious insect 
enemies and diseases. 
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TEASEL (Dipsacm fullonum) 

Teasel is a prickly biennial plant grow- 
ing about 5 feet high and bearing dose 
cylindrical heads iy 2 to 3 inches long. 
These heads are composed of rigid bracts 
having elastic hooked points. They were 
formerly used by manufacturers to raise 
the nap on -woolen goods and give the 
cloth a rough appearance. The culture 
of teasel in the U.S. is confined to a very 
few localities. The plant requires a moist 


The plant has been practically dis- 
placed bv mechanical methods. 

TOBACCO (Solarium tabacum) 

Tobacco is the familiar broad leaved 
plant of the nightshade family, native to 
America and well known to the Indians 
of the days of Columbus. There are 
many species, some of them woody, but 
only one is used commercially for cigars, 
cigarettes, pipe and chewing tobacco, as 



TOBACCO IN SOUTH CAROLINA 


climate for its best growth and a heavy 
clay or loam soil. The seed is drilled in 
rows 3 feet apart in April or May at the 
rate of a peck or more to the acre. The 
seed is lightly covered and the plants 
thinned to stand 6 to 12 inches apart in 
the rows. Com is planted in the rows 
5 or 6 feet apart for the purpose of hold- 
ing the snow on the plants in winter, 
otherwise they may winter kill. The 
heads are not secured until the middle or 
last of July of the second year. They are 
cut off with 3 or 4 inches of the stem and 
placed on scaffolds arranged with plenty 
of air circulation above and below to cure. 


well as for snuff and insecticide purposes. 
Tobacco may be raised almost anywhere 
from Canada to the tropics. But the 
quality and commercial value of the crop 
depends to a greater degree than any 
other farm crop upon special soil and 
climatic conditions. Thus it has come 
about that the industry is “highly spe- 
cialized and the trade regularly looks to 
certain well-defined areas for its supply 
of the various kinds of leaf required. 
Each important district produces a to- 
bacco of certain characteristics -which 
make it desirable for special purposes. 
Efforts to introduce the commercial grow- 


108 


MODERN FARMERS* CYCLOPEDIA OF AGRICULTURE 


mg of tobacco outside of the established mercial fertilizers are applied in the 

producing centers are likely to result in spring, often 2000 to 2500 pounds of a 

failure. 1 ’ high grade mixture to which 2 to 4 per 

1 As outlined by Dr. W. W. Garner, to- cent of magnesia is added. The nitrogen 

bacco specialist of the Department of in this mixture may come from castor 

Agriculture, there are several types of pomace, cottonseed meal, urea and ni- 
tobacco each one of which is associated trate of potash. The tobacco stems con- 
with definite localities. Cigar tobaccos tain about 5 per cent of potash and may 
are grown mainly in the Connecticut Val- be returned to the soil as a part or the 
ley, the Miami Valiev of Ohio, southern whole requirement of potash. 

Wisconsin, Gadsden County, Florida and In the flue-cured, or bright tobacco dis- 
Decatur County, Georgia. The flue-cured trict, of Virginia, according to recent 

tobaccos used for cigarettes and for smok- studies by the Experiment Station of that 

ing and chewing are produced in south- State, the most important qualities of 
ern Virginia, the eastern portion of the soils for that type are good drainage, loose 
Carolinas, southeastern Georgia and north- texture and ease of cultivation, such as 
ern Florida. Fire-cured tobaccos are are furnished by the sandy loams with 
raised in western Kentucky and Tennes- yellow or red subsoils. The Virginia Sta- 
see and central Virginia. Smoke from tion recommends a 3-year rotation of to- 
open fires used in curing gives this type bacco, small grain and red top, as provid- 
their special flavor. Their use is in snuff ing non-leguminous humus and reducing 
and plug wrappers. The Maryland type erosion. If good tobacco land on a farm 
of tobacco grown in the southern part of is so limited that no rotation can be fol- 
the State is used in cigarette blends, lowed and tobacco must be planted year 
Filler and binder tobaccos have come into after year on the same farm, “good re- 
prominence also in Lancaster County, suits have been obtained by seeding rye 
Pennsylvania. The total tobacco produc- on the field after the tobacco has been 
tion in the U.S. is 1% billion pounds on harvested, and plowing the rye under in 
lVs million acres, 750 million pounds com- the spring 4 to 6 weeks before the next 
ing from North Carolina and Kentucky, tobacco crop is planted. The rye reduces 
The open-air wrapper and binder types the erosion and leaching during the win- 
of the Connecticut Valley and Wisconsin, ter and provides the needed, organic mat- 
as well as the shade grown types of Flor- ter in a form which will not supply too 
ida and Georgia, are raised on well much nitrogen for good tobacco.” 

drained sandy loam soils with a similar Cultural Practices. Up to the begin- 
subsoil. About 200 square feet of seedbed ning of the present century, the greater 

in a cold frame is large enough to produce part of the American tobacco crop was 

the seedlings for planting an acre. The consumed as cigars, chewing tobacco, pipe 

soil in the seedbed is heavily fertilized tobacco, and snuff. Since that time there 
and in fine tilth. The beds are sown be- has been a rapid shift from these uses 
tween March 15 and April 15, and in the toward a greater consumption of ciga- 
Connecticut Valley the plants may be set rettes. In 1900 the per capita consump- 
in the field May 15 to June 1. That re- tion of cigarettes in the U.S. was 35 a 

quires 6 to 8 weeks in the seedbed if the year; in 1910, 94; in 1920, 419; in 1930, 

cold frames are covered with glass, and 972; in 1938, 1257. This shift in con- 

8 to 10 weeks if covered with cloth. An sumption has created a demand for a 

experiment with a plastic substitute for milder and brighter colored tobacco, which 
glass was disappointing since the plastic in turn has necessitated certain changes in 
soon split and fell out of the frames, cultural practices. Formerly, rich oily 
“When the plants have developed 4 to 6 leaves which could be used for plug wrap- 
leaves in height they are ready for trans- pers were in demand. In order to pro- 
planting. During the week prior to trans- duce such tobacco, it was necessary to 
planting the plants should be hardened space the plants 3 to 3% feet apart, top 

by removing the cover from the beds dur- them rather low, and use varieties which 

ing the greater part of the day, increasing w r ould produce tough pliant leaves. At 
the period each day until finally, if the present the demand is for cigarette to- 
weather is favorable, the covers should bacco which has thin, papery leaves, 
be left off entirely.” ^ This is best produced by growing varie- 

Tobacco fields must be heavily ferti- ties which may be topped so as to leave 
lized. Formerly 10 to 20 tons of barn- 14 to 20 leaves to the plant. The plants 
yard manure per acre was plowed under are spaced 20 to 24 inches apart in the 
in the fall for next spring planting. Com- row. Such varieties are harvested by 
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pulling and curing the leaves as they 
ripen, rather than by harvesting the 
whole plant by cutting. 

In the Virginia experiment superphos- 
phate was found to be about the best 
source of phosphorus. Muriate of potash 
gave better yields than other forms of 
potash probably because of its content of 
chlorine which seems to be an important 
element in fertilizers for tobacco. The 
highest yields followed the use of a mix- 


seedlings are established. The first culti- 
vation may be deep but later ones should 
be shallow for fear of injuring the young 
rootlets. Cultivation should continue un- 
til the leaf-spread is so great as to expose 
them to injury from the cultivator. 

As recommended by Dr. Garner: 
“When 10 to 15 leaves have appeared cm 
the plant the top should be broken out, 
so as to force all the growth into the 
leaves left on the plant and cause them 



BREEDING PLANTS OF TOBACCO 


ture of muriate and sulphate of potash- 
magnesia in equal parts. Matthews and 
Hutcheson found no advantage in apply- 
ing part of the fertilizer in the furrows 
before transplanting, and the rest as a 
side dressing after the plants had begun 
growing. Their tests showed definitely 
that for high quality of flue-cured tobacco 
rotations should not contain legumes. For 
Are-cured tobacco, however, clover sod 
plowed under the previous fall gives good 
results. 

With all types of tobacco, cultivation 
should begin as soon as the transplanted 


to grow larger, thicker, and darker. A 
favorite practice is to pick off and discard 
3 or 4 of the bottom leaves, and then top 
the plants so as to leave 8 to 12 leaves 
on each plant. High topping tends to 
delay maturity and to produce a thinner 
leaf. The aim in topping is to leave only 
as many leaves on the plant as it can 
bring to the fullest development and as 
far as possible to insure that all plants 
will mature at about the same time. The 
suckers which develop in the axils of the 
leaves must be removed as often as they 
appear. 
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“The plants generally are ready for 
harvest in about 30 to 40 days after top- 
ping. At this stage the leaves will have 
taken on a lighter color and become thick 
and heavy, and small yellow flecks will 
have appeared, especially near the edges 
of the leaf. It is not desirable to harvest 
the tobacco for 2 or 3 days after a heavy' 
rain, as the gum which accumulates on 
the leaf in dry weather and improves its 
quality is washed off by the rain. In 
harvesting, the stalks should first be split 
with a knife from the top down to within 
a few inches of the bottom, in such a way 
as not to cut or injure the leaves. The 
stalk is then cut off near the ground and 
laid on the ground to wilt sufficiently to 
permit handling without breaking the 
leaves. The plants should then be placed 
astride sticks and hauled to the curing 
barn. In Virginia the plants are usually 
placed on the sticks before being laid on 
the ground to wilt. The sticks are 4 feet 
4 inches long, and 5 to S plants, depend- 
ing on their size, should be placed on each 
stick. The sticks carrying the plants 
should be arranged on the tier poles of 
the curing bam at intervals of 6 to 8 
inches." 

Tobacco is subject to many diseases. 
Many of them originate in the seedbed. 
The soil in the seedbed should therefore, 
be thoroughly sterilized by steaming. The 
seedbeds should be located as far away as 
possible from curing barns, tobacco fields 
or patches of weeds. Even the frames 
and covers of the seedbeds must be dis- 
infected by formaldehyde corrosive sub- 
limate or live steam. No old tobacco ma- 
terial should ever come near the seedbed. 

But diseases will appear in the field 
even after careful attention to the seed- 
bed. In the case of root rot, the land 
may be rested by several years of rota- 
tion, avoiding timothy, rye and legumes 
which seem to exert a bad effect on the 
tobacco roots. If tobacco wilt should 
appear, the crops just mentioned, as well 
as wheat and cowpeas, may be used since 
they are immune to the wilt. One rem- 
edy for the various leaf spots has been 
found in soaking the seed 15 minutes in 
a solution of 1 part corrosive sublimate 
in 1000 parts water. This is a deadly 
poison and the period of soaking must be 
precisely 15 minutes. Blue mold is a 
destructive disease which occurs from 
Pennsylvania to Florida, attacking and 
destroying the leaves. The trouble may 
be kept within bounds by repeated spray- 
ing of the young plants in the seedbed 
with a mixture of % pound red copper 


oxide and % gallon of cottonseed oil in 
enough water to bring the volume to 50 
gallons, to which a quart of an emulsifier 
has been added. 

Flea Beetle ( Epitrix parvula) is of a 
reddish brown color, of minute size, and 
feeds upon potato, tomato, tobacco, jim- 
son weed, etc. The beetle appears in 
July and feeds upon the leaves. This 
beetle is thought to be largely responsible 
for spreading the 2 tobacco diseases 
known as “frog eye" and “white speck." 
The destruction of all weeds belonging to 
the nightshade family in the neighbor- 
hood of tobacco fields, with the exception 
of a few clumps of such weeds which may 
be left as trap crops for the beetles, is 
recommended. These plants may then be 
thoroughly sprayed with arsenical poisons. 

Bud Worm ( Heliothis rhexia) is most 
injurious in the Southern States. The 
adult is a greenish moth with stripes 
across the front wings. The caterpillar 
attacks the bud of the tobacco plant and 
when occurring in large numbers causes 
considerable damage. This insect feeds 
upon the ground cherry and other related 
weeds. The bud worm attacks tobacco 
late in the season, boring into the seed 
pods and flower stalks. The eggs are de- 
posited in the bud and the larvae feed on 
the undeveloped leaves, as well as the 
seed pods. Spraying with arsenical poi- 
sons may be used against these insects, 
but it is especially recommended that fine 
corn meal be poisoned with Paris green 
and shaken on tobacco plants. 

Cigarette Beetle ( Lasioderma serri - 
come) is very injurious to cultivated to- 
bacco, feeding in all kinds of dry tobacco 
and snuff. It attacks also various other 
dried products and drugs. Leaf tobacco 
is punctured by these insects and ren- 
dered worthless for wrapping purposes. 
The beetle is found in most tobacco fac- 
tories. This insect may be eradicated 
from tobacco establishments by careful 
removal of all dust and refuse and by 
fumigation with bisulphid of carbon. In- 
fested buildings may be freed from the 
insect by steaming the walls after clean- 
ing, or the walls may be cleaned and 
whitewashed for the same purpose. 

VELVET BEAN (Stizolobium spp.) 

Velvet bean is a trailing legume, grow- 
ing to a length of 10 to 25 feet with thick 
surface roots well provided with nodules 
and often 20 to 30 feet long. A native 
of the Orient, it was brought to Florida 
about 1890. Until 1906 this was the only 
species of the bean in U.S. The beans of 
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the species are borne in short cylindrical 
pods containing three to six large, spheri- 
cal, brown and white mottled beans. The 
pods are covered with a black, velvety 
down which gives the name to the plant. 
In later years 20 or more other species 
have been introduced. For many years 
the velvet bean was grown in Florida as 
an ornamental for covering arbors and 
unsightly objects. Later it was found to 
possess great value as a green manuring 
and forage plant. In the earlier tests in 
Florida, Alabama and Louisiana it was 
found that in the lower half of the Gulf 
States it was equal or superior to the cow- 
pea. Farther north it cannot take the 
place of the eowpea. The Florida velvet 
bean requires a frost-free period of 8 or 
9 months. 

The time of seeding, as suggested by 
W. J. Morse, can be determined by the 
frost lines on a meteorological map. 
Florida velvet beans are usually planted 
with corn in the case of late varieties, and 
somewhat later in the corn rows for early 
varieties. All except the Bush variety are 
mostly planted with corn, sorghum, pearl 
millet or other strong plants as a support 
to the climbing beans. Some farmers 
plant alternate rows of peanuts and corn 
with velvet beans seeded in the corn rows, 
the mixture to be harvested by hogs. 

The Florida Station analyzed the crop 
at various stages of growth. The results 
showed that the best season for cutting 
the vines for hay is from the time the 
plants are in full bloom till the pods are 
well formed, but before the beans begin 
to swell. The crop is harvested with 
difficulty owing to the badly tangled 
vines. A mowing machine with the blades 
in front between the wheels was used for 
the purpose quite successfully. In recent 
years little attempt is made to grow these 
beans for hay because of the difficulty of 
harvesting, and because the hay, while 
ranging from 2 to 3 tons per acre, is 
coarse and not relished by horses or 
mules. 

Velvet beans ground with corn to pro- 
duce a mixed meal make an excellent 
addition to the ration of dairy cows or 
horses. Early varieties of velvet beans 
grown twining about corn stalks make a 
satisfactory and palatable silage for dairy 
cows. But it is as pasture that the velvet 
bean finds its most important use, espe- 
cially for hogs and cattle in fall and win- 
ter. One-third to one-half acre per 
month per cow or steer for a 3-month 
period is the usual allowance. Hogs are 
turned in to follow the cattle since they 


find and eat the beans which the cattle 

may have wasted. 

If grown alone velvet beans may be 
planted in rows 4 feet apart, dropping 2 
or 3 beans in hills 2 feet apart in the row. 
Cultivation is helpful till the crop is thor- 
oughly established, after which it is such 
a rank, close grower that it is able to 
keep down all weeds. 



VELVET BEAN PODS 


The Florida Station has found winter 
feed for a farm herd of cattle may be 
cheaply provided by turning the cattle 
in after the largest ears of corn have been 
picked. By this plan a cow per acre is 
about right for a 3 or 4 month period. 

The high value of velvet beans as a 
green manure was shown in a series of ex- 
periments at the Alabama Station. Sor- 
ghum grown on a plot of ground where 
velvet beans had been plowed under, 
yielded 7000 pounds per acre as con- 
trasted with 3800 pounds on a similar 
plot which had lain fallow the preceding 
season. Oats after velvet beans yielded 
33 bushels per acre and only 8 bushels 
after millet, crab grass and weeds. On 
newly cleared or cutover lands 2 or 3 
years of velvet beans not only furnishes 
much valuable grazing but helps in ex- 
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terminating weeds and in preparing the 
soil for less hardy plants. The amount 
of nitrogen provided by an acre of vines 
and roots varied from 131 pounds in 
Florida to 201 pounds in Alabama. The 
roots and stubbie alone added 12 pounds 
of nitrogen to each acre of ground. Vel- 
vet beans are efficient weed eradicators. 
In Florida a freshly plowed field of 
densely matted Bermuda grass was 
planted to velvet beans. For the next 2 
years no trace of Bermuda grass ap- 
peared. Farmers who have had experi- 
ence with Bermuda grass will readily 
understand the significance of such an 
accomplishment. 

Velvet beans are reported by the De- 
partment of Agriculture to be remark- 
ably free from serious insect pests and 
diseases. Wilt and nematodes which 
worry cowpeas cause little concern with 
velvet beans. The velvet bean caterpillar 
sometimes causes serious damage, but, 
according to the Florida Station, may be 
controlled by dusting the vines with ar- 
senate of lead or zinc at the rate of 3 
pounds of arsenate of lead mixed with 12 
pounds of air-slaked lime per acre. 

VETCH (Vida spp.) 

About a dozen species of vetch have 
come to occupy a place in the list of farm 


crops of the U.S. Most of them are 
annuals and viny or of recumbent habit, 
the only exception being the horse bean 
(Vida jaba ) which grows erect. The 
common species of vetch attain a length 
of 2 to 6 feet. The leaves are pinnate 
with many small leaflets, and end in a 
tendril by means of which the plant may 
climb. Mostly the flowers are purple and 
borne in long and rather showy racemes. 

The vetches prefer a cool climate. In 
the north they start growth in early 
spring and mature in early fall, while in 
regions with milder winters their growth 
season is from fall to spring. The hairy 
vetch is about the only one which does 
well from fall planting in the north. A 
handsome native species, with deeper pur- 
ple blooms, is a perennial and is often 
locally abundant. The Michigan Station 
finds the hairy vetch especially valuable 
on poor sandy soils. On such soils a mix- 
ture of rye and vetch makes a good 
growth. The lime requirement of vetch 
is less than that of most legumes. Vetches 
fix nitrogen only in warm weather. Hence 
they add little to the soil unless the crop 
is left until late in the spring. Where 
the rye-vetch mixture is used as an or- 
chard cover crop it is best to disc it into 
the soil by May. Otherwise the mixture 
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may deplete the supply of moisture need- 
ful for the fruit crop. 

Both leaves and stems of the hairy 
vetch are covered with a coat of fine 
hairs. The seeds are small and black and, 
since the pods burst open as soon as ripe, 
they will thus reseed the field. Seeding 
may occur from August to September or 
in April and May. For forage it should 
be sown with rye, oats or wheat for sup- 
port. Fall sown crops produce some for- 
age before winter comes, start early in 
the spring when the vetch may be pas- 
tured, cut for hay or turned under for 
green manure. Earlier seeding is some- 
times to be recommended if the crop is 
for soil improvement than if grown for 
hay. The quantity of seed to be used 
per acre varies, according to locality and 
variety of vetch, from 20 to 70 pounds 
per acre. In general lighter seeding pre- 
vails in the south than in the north and 
the hairy and common vetches require 
less seed per acre than the Hungarian 
and Woollypod. The seed may be drilled 
or broadcast. Broadcasting is the older 
plan but drilling has the advantage of 
economy in the use of seed. 

Interest in soil improvement and in the 
control of soil erosion has become so keen 
that Alabama recently planted nearly 4% 
million pounds of hairy vetch seed in a 
single year, about %th of it being home 
grown. Several other varieties produce as 
great a weight of vegetation as the hairy 
vetch which is most resistant to drouth 
but a rather slow grower in winter. In 
Alabama the Monantha vetch outstripped 
the others for purposes of green manure 
and proved to be about 2 weeks earlier 
in maturing than hairy vetch. The sup- 
port provided by the small grain used in 
the mixed planting increases the yield of 
vetch seed, probably because the grain 
stems hold the vetch up in a more favor- 
able position for seed development. The 
best method for harvesting vetch in Ala- 
bama, whether grown alone or supported 
by cotton stalks or small grain, was found 
in the use of a combine in which the 
proper adjustment and speed of the cylin- 
der was planned to minimize cracking of 
the seed. 

On inoculated soil at the Alabama Sta- 
tion vetch yielded at the rate of 2545 
pounds of cured hay per acre, while on 
uninoculated soil the yield was but 232 
pounds per acre. At that station the 
nitrogen contained in an acre of hairy 
vetch harvested when the plant was in 
full bloom was equivalent to the nitrogen 
contained in 2571 pounds of cottonseed 


meal. For that State the station considers 
it an especially valuable forage crop, since 
it covers the ground and continues to 
grow nearly all winter, furnishing pasture 
from February to May, If not pastured 
too late it furnishes a good crop of hay. 
The hav is cured like clover or alfalfa. 
According to analyses of the crop made 
at different stages of growth at the Ala- 
bama station, it should be cut for hay 3 
or 4 days before the period of full bloom. 
The yield obtained at the station was 
5789 pounds of cured hay. This con- 
tained 159 pounds of nitrogen and the 
roots 20 pounds more. 

Hairy vetch seeded at the Colorado Sta- 
tion June 10, in rows 39 inches apart, at 
the rate of 30 pounds per acre, yielded 
3% tons of hay per acre. In this case 
the ground was cultivated 3 times and ir- 
rigated once. The plant remained green 
until December after 2 snows had fallen 
and the ground had frozen. The crop was 
readily eaten by cattle and horses and is 
recommended for pasturage in that State. 
Hairy vetch is becoming popular in the 
north as an orchard cover crop and is 
well suited for this purpose. At the New 
York Cornell Station the crop remained 
green all winter. The only objection to it 
is the high cost of seed. It germinates 
very poorly when over 2 years old. All 
stock relish the green forage and cured 
hay. Like the clovers, cowpeas and al- 
falfa it is a rich fodder especially suited 
for growing and breeding animals and 
for milk production. 

The common vetch (Vida sativa) is less 
hardy than hairy vetch, often winter kills 
even in the northern part of the Cotton 
Belt, but is fairly useful for hay, pas- 
turage and green manuring in the Pacific 
northwest. The Willamette strain has re- 
cently become popular with farmers in 
Alabama interested in producing their 
own seed. 

Winter vetch ( Lathyrus hirsutus) is 
similar in habit of growth to spring vetch, 
being a trailing vine-like plant. It is 
very successfully grown all through the 
South, being especially valuable for late 
fall and early spring pasturage. It has 
not been found hardy north of Maryland. 
Like the other vetches, it is sown with 
rye, wheat or oats at the rate of about 2 
bushels of vetch to 1 bushel grain. Seeded 
in August it furnishes forage in November 
and December and can be cut for hay in 
the spring. It should be cut for hay 
when in full bloom and requires about the 
same care in curing that cowpeas do. 
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Kidney Vetch (Anthyllis vulneraria ) . 
This crop has been tested at a number 
of experiment stations but not found 
promising. It is extensively grown in Eu- 
rope on thin calcareous soils too poor to 
grow other crops. It is a perennial leg- 
ume usually seeded in the fall with grain 
at the rate" of 18 to 22 pounds per acre. 
It makes some growth after the grain is 
removed the following summer, but does 
not give a full crop until the second year. 
The yield of hay is small and the plant ys 
of little value except on poor, sandy soils 
too infertile for clover. 

The common forage bean of Europe is 
the English, broad, or horse bean (Vida 
jaba). It is an erect growing plant with 
large flat usually rounded seeds. It has 
been planted as a forage crop at several 
stations but has not proved successful in 
our dry hot summers. In Canada it is 
ensiled with corn, making a silage known 
as the “Robertson Mixture." It is much 
less sensitive to frost than other sorts of 
vicias and therefore can be planted much 
earlier in spring. Plant in stiff clays or 
clay loams in drills 18 to 24 inches apart, 
using 6 to 8 pecks of seed per acre, culti- 
vate shallow between the rows until the 
vines touch. On good soil the yield is 25 
to 30 bushels per acre. The beans should 
be ground before feeding to stock. 

Vetches grown for seed are more sub- 
ject to injury from insects and disease in 
Alabama than those turned under in the 
spring as soil renovators. Applications of 
insecticides to vetch fields are rather im- 
practicable. Leaf spot, black stem, and 
root rot may also attack vetches but no 
good measures for controlling these 
troubles are known other than suitable 
crop rotations. 

WHEAT 

Wheat stands at the head of the list of 
cereals both in value and volume of pro- 
duction. By 1940 the world crop had 
passed 6 billion bushels and is still in- 
creasing. It should not be forgotten that 
rice is the principal cereal of the Orient 
where it is eaten daily by at least one- 
third and perhaps one half of the popu- 
lation of the globe. But wheat is par 
excellence the cereal of the western world 
and is gaining in acceptance as a rival of 
rice among the oriental peoples. The 
vital importance of wheat in the human 
diet has caused it to be the source of more 
international squabbles and legislation 
than any other cereal. Never a time in 
modern history has wheat been permitted 
to ripen and move on through the chan- 


nels of trade to the breakfast table with- 
out being spied upon and regulated. In 
England alone, prior to 1815, more than 
15,000 acts, repeals, amendments and re- 
enactments had been aimed at regulating 
the price of wheat and bread. And the 
end is not yet. 

The wild plant from which this food 
cereal originated, and the place and time 
where it first attained the stature of 
wheat, are still the subject of controversy. 
The evidence points to central or western 
Asia. Since ancient times it has been 
cultivated in Palestine and Egypt. Grains 
of wheat were buried with the mummies 
of early Egyptian dynasties. 

Since 1900 the annual wheat crop of 
the U.S. has varied from 42 to 70 million 
acres and from 496 to 946 million bush- 
els. About % of the wheat produced in 
this country is growm in the winter wheat 
belt from Kansas and Nebraska to Vir- 
ginia and New Jersey, and in the spring 
wheat belt of the Dakotas and Minnesota, 
but Whitman County, Washington has 
often been the banner wheat county with 
a crop of 10 million bushels. Spring 
wheat is raised chiefly in Minnesota, the 
Dakotas and in the Palouse and Big 
Bend districts of eastern Washington, and 
the center of the winter wheat area is in 
Kansas, Nebraska and Oklahoma, while a 
considerable acreage of this crop is grown 
from southern Illinois to Maryland and 
Delaware. Along the southern margin of 
the wheat belt early maturing varieties 
are essential because of the prevalence of 
rust toward the end of the season. Rust 
may reduce the yield of late maturing 
varieties by 10 or 12 bushels per acre 
during the last week before harvest. 

Wheat requires a very fertile soil for 
its best growth. Rich clays and heavy 
loams, when well drained, give the heaviest 
yields, though good results on lighter soils 
may be obtained when they are in proper 
condition and the season is favorable. 
Calcareous soils are also considered good 
wheat lands. 

Preparation of Seed Bed. Early 
flowing for fall wheat is especially de- 
sirable. At the Oklahoma Station por- 
tions of a field that had' been into oats 
were plowed July 19, August 15 and Sep- 
tember 11. The plats plowed July 19 and 
August 15 were harrowed at intervals to 
keep down weeds and maintain a loose 
surface soil. The yield from the plat 
plowed first was at the rate of 31.3 bushels 
per acre; plowed second 23.5 bushels and 
plowed last 15.3 bushels. That is, the 
crop was about doubled by early prep- 
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aration. The moisture content of the 
different plats in this experiment was 
determined 3 days before seeding. It 
averaged 16.8 per cent for the plat plowed 
July 19; 13.9 per cent for the plat plowed 
August 15; and but 7.7 per cent — 4 per 
cent less than the amount required to 
germinate seed wheat readily — in the plat 
plowed last. The weeds left to grow on 
the unplowed plats dissipated the soil 
moisture and left the ground hard and 
dry. Moreover, the early prepared plats 
plowed easily and the ground turned up 
mellow, while the late prepared plats 
were hard to plow and the ground turned 
up hard and lumpy, and was very difficult 
to bring into condition for seeding. Like 
experiments at the Minnesota and Michi- 
gan Stations, on oat lands, gave very 
similar results. The heaviest yields were 
obtained from the early plowed fields, and 
the cost of preparation was less. “Briefly 
stated, early plowing followed at inter- 
vals by harrowing, prevents the growth 
of weeds, conserves the moisture of the 
soil, keeps the soil in good tilth, and re- 
sults in the formation of a seed bed best 
suited for the prompt germination and 
growth of the seed. The cost of prepar- 
ing the ground is lessened, the yield of 
grain is increased, and the practice is 
financially profitable” 

Experiments in deep and shallow plow- 
ing for wheat show that depth of 
plowing is not of so much importance as 
a firm seed bed, the upper 3 or 4 inches 
of which is mellow and in good tilth. 
As with other cereals, subsoiling is not 
financially profitable with wheat. Sum- 
mer fallowing is in favor with many wheat 
growers. Where the fallow is frequently 
cultivated, it cleans the land of weeds and 
makes a good preparation for wheat; but 
it has been demonstrated over and again 
that summer fallowing as a farm practice 
is generally poor business policy. (See Ro- 
tation of Crops,) 

In many farm rotations wheat follows 
corn. If fall wheat is grown and the corn 
stover cut for fodder, a couple of culti- 
vations with a good spring tooth harrow 
will put the ground in good condition for 
wheat. In sections where spring wheat is 
grown the seed bed should be fall plowed. 
In the spring the ground should be run 
over about twice with a cultivator or har- 
row before the seed is sown. 

Many farmers roll the seedbed. On 
heavy lands this is of no advantage, but 
on lighter soils it firms down the seedbed, 
thus insuring a more even germination of 
the seed and a more certain contact with 


soil water, and would seem to be desirable, 
especially in dry seasons. In Utah roil- 
ing and harrowing after seeding increased 
the yield a little over 3 bushels per. acre. 
On the value of rolling wheat 'lands in 
the west the Department of Agriculture 
states as follows: “A roller should never 
be used on the Western plains, except in 
the case of late plowing, and even then it 
should be used only before drilling. This 
is owing to the fact that roughness of sur- 
face is valuable for holding moisture, and 
checking the injurious action of dry winds. 
The seedbed should be made very fine and 
mellow before drilling, and whenever pos- 
sible the drill rows should run east and 
west. Strict attention to such general 
principles as the foregoing will result in 
an increase in certain seasons of as much 
as 5 or 10 bushels per acre.” 

Seeding and After-Culture. The time 
for seeding fall wheat in the North varies 
between the 10th and last of September. 
In the more Southern States wheat is put 
in from the middle of October to the 
miadle of November. The aim in any 
locality is to give the plants a good start 
before freezing weather sets in. Experi- 
ments in Kansas and Oklahoma indicate 
September 20 as about the right time for 
seeding in those sections. Spring wheat 
should be sown as early in the season as 
the soil and weather will permit. For 
best results it is considered a safe rule, 
with either fall or spring wheat, to sow 
at a period which is considered early in 
the locality where the seeding is done. 
An exception to this occurs where late 
fall seeding is -practiced to escape the 
ravages of the Hessian fly. 

Whenever possible wheat should be 
drilled in rather than broadcasted. Wheat 
seeded with a press drill at the Iowa Sta- 
tion gave considerably increased yields 
over seeding with a common drill. Seed- 
ing wheat in drill rows far enough apart 
to allow of cultivation has not given as 
large yields in this country as by close 
drilling in the ordinary way. Many ex- 
periments at the different stations show 
that there is very little difference in the 
results whether wheat is seeded 1 or 3 
inches deep. On the drier soils, however, 
the greater depth will give the better re- 
sults. 

The amount of seed to sow will vary 
with a number of factors. If the seeding 
is done early and weather conditions are 
favorable, the plants will stool better and 
less seed will be required. Again a bushel 
of small-grained wheat may contain 2 or 3 
times as many kernels as the same amount 
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of large-grained wheat, and hence furnish among the preferred strains. The hard 
2 or 3 times as many plants per acre, spring wheat district extends from Minne- 
All things considered, and one year with sota to Iowa and west to Montana with 
another, about 6 pecks per acre will give several strains of Fife and Blue Stem as 
the best results. If the seeding is done prominent varieties. The hard winter 
early, and the land is fertile, 1 or 2 pecks wheat district mentioned above shows 
less "may be used; but if the seeding is preference to Turkey, Kanred, Thatcher 
late, and hence less opportunity given for and other varieties. The durum district, 
stooling, or if the seed is broadcasted, 1 extending through the Great Plains from 
or 2 pecks more may be profitably sown. Texas to Manitoba, is distinguished by its 
Fall wheat is sometimes harrowed in hard macaroni wheats. The white wheat 



WHEAT ELEVATOR IN GALVESTON 


the spring. Experiments show that this district includes the Pacific coast and 

practice usually results in decreased Idaho, and boasts of 44 varieties of win- 

yields. Pasturing off wheat is not gener- ter and spring wheats, characterized by a 
ally profitable. At the Indiana Station relatively white kernel. The white wheats 
mowing the wheat when the plants were are also grown in N. Dakota, Montana, 

about 6 inches high retarded the growth Colorado, Utah, New York and Michigan, 

and reduced the yield of both grain and Fertilizers. On the rich soils of the 
straw. Mississippi valley and Western States, the 

The efforts of plant breeders have use of commercial fertilizers for wheat has 

brought into existence a great number not been profitable. In many Eastern 

of wheat varieties adapted for special uses and Southern States, where the soil has 

and to particular regions. These kinds become depleted, fertilizers are desirable, 

and varieties have been grouped into In Indiana and Illinois the use of barn- 

several fairly distinct wheat regions. The yard manure has resulted in better yields 

soft wheat district includes the Middle of wheat than where commercial ferti- 

Atlantic and New England States as well lizers have been used. Coarse, unfer- 

as Virginia, West Virginia, and Kentucky, mented barnyard manure should not be 

with Fultz, Trumbull, Purple straw and applied to wheat; but a dressing of finely 

Forward among the popular varieties, composted -manure makes one of the best 

The semi-hard wheat district comprises fertilizers for this crop. Where wheat 

Ohio, Indiana, Illinois and Michigan in follows corn in the farm rotation the 

which Garnet, Triumph, Reward, and coarse manure should be applied to the 

Komar varieties are held in high esteem, com crop. The manure is thus thor- 

The Southern district covers Tennessee, oughly rotted before the wheat is seeded 

Kentucky, N. Carolina, S. Carolina, and the weed seeds it contained have ger- 

Georgia, Alabama, ^Missouri and Arkan- minated and been destroyed. On the 

sas with Fultz, Rice and Purple straw ordinarily fertile wheat lands nitrogen and 
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phosphoric acid are the fertilizer elements 
most concerned in the production of the 
wheat crop, potash being of less impor- 
tance. 

The following ideal fertilizer formula 
for wheat is recommended by the Georgia 
Station for the soils of that State: At 
seeding time 200 pounds of acid phos- 
phate, 50 pounds of muriate of potash 
and 350 pounds cottonseed meal per acre. 
In the spring a top dressing of 75 pounds 
of nitrate of soda per acre should be ap- 
plied broadcast about a week or 10 days 
before the first heads appear. At the 
New Jersey Experiment Station the use 
of 150 pounds of nitrate of soda per acre 
applied _ broadcast soon after growth 
started in the spring nearly doubled the 
yield. Nitrate of soda should be applied 
only when the leaves are dry, and pref- 
erably just before or just after a rain, 
so that it will be dissolved for the use of 
the plants at once. 

Wheat does well when sown after catch 
crops like beans or cowpeas. Clover 
stubble or any of the legumes turned 
under make good preparatory crops for 
wheat, since all these crops leave the soil 
richer in nitrogen, besides adding humus 
to it. It has been found more profitable, 
by the Arkansas Station, to pick the peas 
and plow under the vines for wdieat than 
to plow under the entire plant. 

In those sections of the country where 
the use of commercial fertilizers is neces- 
sary in wheat growing, the experiment 
station of the State should be consulted 
as to the best combinations and forms to 
use. The stations make it their business 
to be informed on these points, and their 
advice may save the buyer money, and at 
the same time give correct notions as to 
the rational use of these expensive mate- 
rials. 

In all the States where irrigation is 
practiced wheat is one of the crops to 
which water is thus applied. In Oregon 
the amount of irrigation applied to wheat 
averages about the same on the various 
projects such as the Umatilla and Des- 
chutes areas, the Malheur valley and the 
Boise region, namely about 27 inches. 
Some farmers use more but ordinarily no 
more is required. Some of the new proj- 
ects are designed to supply 3 to 3% feet 
of water per season. The number of ap- 
plications per year varies from State to 
State according to seasonal climatic con- 
ditions. In Utah it has been found that 
night irrigation is better than the use of 
water ! in daytime. Two applications of 
water during the spring upon fall sown 


wheat seems about right. The hardness 
of the grain is affected by the amount of 
water used. Overirrigation, especially if 
done near the maturity of the crop, may 
produce a soft and inferior kernel. Ex- 
perienced irrigators find that the depth of 
color of the wheat leaves may be taken as 
an accurate guide as to the right time to 
apply water. When the available mois- 
ture content of the soil is nearing ex- 
haustion the leaves turn to a decidedly 
darker green than normal. If water is 
withheld beyond that point the leaves 
begin to curl and wilt. Beginners in ir- 
rigated farming often make the mistake 
of applying too much water. This pro- 
duces one or both of two bad effects, 
smothering of the wheat roots, and bring- 
ing alkali to the surface. It is easy to 
overdo the job of irrigation and thousands 
of acres have been almost if not quite ir- 
revocably spoiled by so doing. To play 
safely with this practice the farmer must 
carefully study the water requirements of 
his crop. 

Harvesting. The harvesting of wheat 
should begin when the grain is fully in the 
dough stage. At this time it can be easily 
compressed between the thumb and finger, 
and still is not milky. The cutting should 
be complete by the time the grain is fully 
ripe. At the Indiana Station harvesting 
the grain when in the hard dough stage 
resulted in the largest yield. If harvest- 
ing is deferred until the grain is dead 
ripe, much grain will be lost by shatter- 
ing. Where the crop is harvested as soon 
as the grain is mature, that is, in the hard 
dough or ripe stage, there is little loss in 
the feeding value of the straw; but if the 
harvesting is delayed until the grain is 
overripe the straw loses much in feeding 
value and the grain is not improved. 

Many persons now living have wit- 
nessed the history of harvesting methods 
run through the stages from the grain 
cradle to reapers, self binders, headers 
and combines, during which horse drawn 
or motor machines have replaced hand 
work. Headers and combines, however, 
are not practicable in most eastern farms 
with small fields. There the wheat is cut 
with binders, stacked in sheaves where it 
is allowed to cure, after which it is 
threshed directly from the shock in the 
field, or hauled to the barn and later 
threshed from the mow. Grain combines 
in the vast commercial wheat areas of the 
Western States have made a thing of the 
past of the former army of migratory 
laborers who followed the wheat harvest 
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from Texas to Canada as the season ad- 
vanced. 

Selecting Seed Wheat. This is per- 
haps the most important operation in 
wheat growing. It is quite generally be- 
lieved among farmers that seed wheat 
grown on the same farm, year after year, 
will deteriorate or run out. Years of 
careful experiments in Indiana, Pennsyl- 
vania, North Dakota, Minnesota and 
other Stations, show conclusively that this 
idea is wrong. As the result of a study 
on seed exchange the N. Dakota Station 
states as follows: “Varieties of wheat do 
not degenerate because of continuous 
growth upon the same soil. The theory 
that wheat culture demands a frequent 
change of soil is fallacious. . . . Smut and 
weeds are often introduced by change of 
seed. . . . Only perfectly formed, plump, 
hard grain should be seeded, but each 
fanner should grow his own seed, attempt- 
ing to bring it to the highest grade of per- 
fection and purity of variety by proper 
methods of selection and culture without 
seed exchange. This will insure pure va- 
rieties, freedom from smut, less -weeds and 
heavier yielding, better milling qualities.” 

The Pennsylvania Station states in this 
connection that “where the soil, cultiva- 
tion, manuring and seed selection are not 
the best it will pay a farmer to change his 
seed occasionally.” 

Relative to methods of selecting and 
improving seed wheat, the Department of 
Agriculture states as follows: 

“Begin practicing the constant use of a 
wheat-breeding plat of one acre or more 
from which to select seed each year. Lo- 
cate this plat at different parts of the 
farm every 2 or 3 years, preferably in al- 
ternation with clover or other leguminous 
crops, and give it the best of care. Just 
before harvest go through a field of good, 
hardy, standard variety that has given 
the best results in the locality, and mark 
plants that exhibit to the highest degree 
the special quality which it is desired to 
increase, such as freedom from rust, fertil- 
ity of head, or otherwise, and which are 
at the same time at least as good as the 
average in other respects. At harvest 
time cut with a sickle enough of these 
marked plants for sowing the plat, and 
after threshing them, select the largest 
and most vigorous seed for this purpose, 
by means of a screen or even by hand 
picking. Sow the plat early, drilling it 
at the average rate of about 1% bushels 
per acre. Next season use none of the 
field crop for seed, but select in the same 
manner enough of the best plants from 


this breeding plat for reseeding the plat 
and use all the remainder for sowing the 
general crop. In the following season, 
and each succeeding season, practice ex- 
actly the same method. In this way seed 
is never taken from the general crop, 
which cannot be given the same care as 
the small plat, and there is a constant 
selection of seed which is more and more 
rigid every year. Moreover, there is no 
extra labor involved except the small 
amount required for seed selection each 
year. Of course the breeding plat should 
be kept constantly free from rye or other 
foreign heads and weeds.” 

Durum wheats are spring varieties with 
extremely hard kernels and thick, short 
compact heads. The kernels of most of 
them are amber in color. These wheats 
are used chiefly for the manufacture of 
semolina from which spaghetti, macaroni 
and other paste foods are made. About 
5 million acres of durum wheat are raised 
almost exclusively in the northern Great 
Plains, particularly in the Dakotas and 
Montana. The center of production dur- 
ing the past 20 years has moved north- 
ward and westward. In the Pacific and 
Intermountain States other varieties of 
wheat outyield the durums, while in sub- 
humid or humid regions the kernels are 
soft, starchy and unsuited to the special 
purpose which durum varieties serve best. 

According to the Department of Agri- 
culture, little if any flour is made from 
durum wheat alone. Of the average do- 
mestic consumption of 32 million bushels, 
about half is milled into semolina, while 
the rest is blended with other kinds of 
wheat for flour or fed to stock. Durum 
wheat also has the virtue of being highly 
resistant to orange leaf rust. Long awns 
are another feature of these wheats. 

Of the 10 commercial varieties of du- 
rum wheat raised in the U.S. Kubanka 
introduced from Russia is the leader in 
total acreage. Mindum has outyielded 
other varieties in Minnesota, although it 
is not particularly rust resistant. Arn- 
autka is taller than Kubanka and more 
susceptible to stem rust. Peliss has large 
thick heads, was introduced from Algeria 
in 1900, but has not proved resistant to 
stem rust. 

The Polish wheats are known in the 
U.S. chiefly through the White Polish, a 
variety with tall, smooth stems, rather 
sparse stooling and extremely large, loose 
heads of a bluish-green color. The ker- 
nels are very large, long, yellowish-white 
and very hard. Polish wheat requires 
adequate moisture at seeding time, but 
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is well adapted to arid climates where it 
thrives abundantly. The grain is similar 
in character to that of the durums. 

Spelt (T. spelt). The grain generally 
called spelt, speltz, spiitz or spelz in this 
country is really e aimer. True spelt is 
scarcely, if at all, grown in the country. 
The spikelets of true spelt are usually far 
apart in the head. They are arched on 
the inside and stand out from the rachis, 
forming a loose head. The grain is held 
tightly within the chaff and is not hulled 
out in threshing. 

Emmer (T. dicoccum ) is quite gener- 
ally miscalled spelt in this country. Em- 
mer, however, is a hardier plant than 
spelt. It has been successfully grown in 
a number of Northwestern States and 
promises good results as a drouth and 
rust resistant wheat. “It will produce a 
fair crop under almost any condition of 
soil and climate but thrives best in a dry 
prairie region with hot summers, where 
it gives excellent results.” Emmer is used 
as a stock food but not for bread in this 
country. Analyses of the grain at several 
stations indicate that it has nearly the 
same feeding value as wheat. In sheep 
feeding experiments it has not proved 
quite equal to barley. For steers it gave 
slightly better results at the Canada Sta- 
tions than a mixed ration of oats, wheat 
screenings and barley. The emmer was 
ground with the chaff on in the Canadian 
experiment. It weighed from 41 to 43% 
pounds per bushel. Yields of 25 to 65 
bushels per acre are reported by different 
experimenters and stations. 

Both winter and spring forms of emmer 
are grown and some of the latter are very 
hardy. Spring varieties are most popular. 
In Canadian experiments the best yields 
have been obtained by seeding at the rate 
of 1% bushels per acre. Its culture is en- 
tirely similar to that given for wheat 
above. 

Cut green and cured at the Iowa Sta- 
tion, emmer proved no better for forage 
than any other cereal. Its present value 
in this country, aside from its usefulness 
in crossing with easy shelling varieties, 
will depend on its ability to outyield the 
other cereals or develop on poorer soils 
or in a more severe or drouthy climate. 

Wheat is seldom used for feeding stock, 
except when the price is unusually low or 
the grain becomes damaged. It contains 
a relatively high percentage of protein in 
proportion to its starch content, and 
therefore forms a more nearly balanced 
ration in itself than corn. On the whole, 
it has proved about 10 per cent less ef- 


ficient for fattening purposes than com, 
but is better suited for young and grow- 
ing stock then corn. To horses it should 
be fed whole. Experiments in the North 
Dakota Station indicate that it is not de- 
sirable to feed it alone. Many of the 
grains pass through the alimentary tract 
unbroken, and it is difficult to keep the 
horses from getting “off feed,” Wheat 
bran and shorts, on the other hand, proved 
about equal to oats for work horses and 
mules- at the same station. 

Experiments at the Ohio Station show 
that wheat meal, while very satisfactory 
for fattening steers, is not quite so ef- 
fective for this purpose as corn meal. 
For dairy cows wheat meal and com meal 
proved about equal in feeding value at the 
Maine Station; while at the Ontario Agri- 
cultural College a mixture of oats, peas 
and barley proved more effective for milk 
production than wheat bran. 

At the Michigan Station it required 
about S per cent more wheat grain to pro- 
duce a pound of gain with lambs than 
when corn was fed. Foreign experiments 
indicate that whole wheat is nearly as 
satisfactory a feeding stuff for sheep as 
oil meal or cottonseed meal 
_ With pigs the results of tests at 4 sta- 
tions show that wheat meal is about equal 
to corn meal for fattening purposes. A 
mixture of the two gave slightly better 
results than com meal alone at the "Wis- 
consin Station. Experiments at the Indi- 
ana Experiment Station indicate that 
wheat for pigs should be crushed or bro- 
ken before feeding. Soaking the whole 
wheat did not prove of much benefit. 
Sheaf wheat fed to pigs at the Oregon 
Station proved unsatisfactory for fatten- 
ing purposes, and is not to be recom- 
mended. Wheat bran proved only about 
half as valuable as middlings at the Maine 
Station. 

From these data some idea may be ob- 
tained as to when wheat can be profitably 
fed to stock. Ordinarily it will be cheaper 
to grow corn for this purpose. Shrunken 
and slightly damaged grain should always 
be kept as a stock food. It is practically 
as valuable for this purpose as the wheat 
which brings the highest market price. 
It should be fed in limited amounts, and 
preferably with other grains. 

In mastication, wheat grain and flour 
form a pasty mass, which adheres to the 
gums of animals. This can largely be 
prevented by feeding it with some other 
material like bran or shorts. 

Enemies. In this country wheat is at- 
tacked by 3 species of rust: stem rust, 
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confined mostly to the stem and leaf 
sheath, leaf rust and stripe rust. Accord- 
ing to the Department of Agriculture 
stem rust requires common barberry as a 
second host on which to complete its life 
history. In the Southern and Pacific 
States it passes the winter on wheat and 
erennial grasses and does not need the 
arberry to continue its existence in those 
States. It cannot survive severe winters 
except in the spore stage. But the^ other 
two rusts may survive the winter in the 
leaves of the wheat. 'The spread of stem 
rust through the wheat States from Texas 
to Canada depends on the gradual north- 
ward movement of spores/’ From bar- 
berries along the way, and the constant 
supply of spores from the South rust may 
make its way across the wheat belt in a 
few weeks. Losses from stem rust have 
run as high as ISO million bushels in 
Minnesota, the Dakotas and Montana. 
Observations made in airplanes at high 
altitudes show that the spores may be 
borne in the upper air currents for 1000 
miles or more. Leaf rust also causes large 
yearly destruction, while stripe is con- 
fined to the far west and is not very 
serious. 

Spraying or dusting for rust is of little 
value and is too costly. Destruction of 
barberries helps and millions of them have 
already been eradicated. Rust resistant 
varieties of spring wheat, such as Ceres, 
Hope, Kanred and others give much 
promise. Several strains of resistant win- 
ter wheat have also been developed. 

Wheat is also subject to the attacks of 
4 kinds of smut. Except on the Pacific 
coast and Great Basin, where smut spores 
remain in the soil indefinitely, the stink- 
ing smuts may be readily controlled by 
treatment of the seed wheat. Wetting 
the seed with a solution of copper sul- 
phate or formaldehyde is very effective, or 
the seed may be treated with finely pow- 
dered copper carbonate. In the humid 
wheat areas the common loose smut may 
be controlled by subjecting the seed to 
a heat of 129 degrees F. in water for 10 
minutes. Resistant varieties such as Kan- 
red, Turkey and Fulcaster help to pre- 
vent damage from the fourth kind of 
smut known as flag smut, which is mostly 
confined to Kansas, Missouri and Illinois. 

Scab is another serious disease most 
prevalent in the com belt and affecting 
corn as well as wheat. It appears in the 
heads of wheat as an orange or pink 
coating. Losses from this disease may be 
reduced by plowing under the com stubble, 
not allowing a wheat crop to follow corn, 


by treating seed with a standard fungicide 
and planting resistant varieties of wheat. 

Hessian Fly (Ceddomyia destructor) 
is a small 2-winged fly, % of an inch 
long, of a dark color. It appears in May 
and June and again in September and 
October. The eggs are laid on the upper 
surfaces of the leaves and the maggots 
after hatching penetrate into the stalk. 
The change into the flaxseed stage is made 
while lying between the sheath and the 
stalk. The insect passes the winter in the 
flaxseed stage and emerges as a fly in 
the spring. Wheat stems are weakened by 
this insect, so that they break down. Late 
seeding, burning the stubble after harvest, 
the use of resistant varieties, and sowing 
a small area of wheat early for the pur- 
pose of plowing it under after it is 2 or 3 
inches high and infested by Hessian flies, 
have been recommended as preventive 
methods. A long drouth in early fall, 
retards the second brood, and the seeding 
time should be regulated accordingly. The 
time of appearance of the broods is much 
influenced by altitude and latitude. After 
the usual date for the appearance of the 
fall brood of the Hessian fly has been 
determined for any given locality, the 
practice should be not to sow wheat earlier 
than this date. 

Joint Worm ( Isosoma hordei) deposits 
its eggs in the stems of growing wheat and 
other cereals. Wheat stems infested by 
this insect show swellings at and between 
the joints. These swellings are woody 
and upon being cut open, cavities are 
found in each of which there is a yellow 
larva of the joint worm. As this insect 
passes the summer, fall and winter in 
straw and stubble, much benefit may be 
derived from burning over the stubble 
fields. Grain may be cut high and the 
stubble again cut off close to the ground 
and raked up for composting or bedding. 
Where this method is not practicable, 
stubble should be burned. 

Stem Maggot (Meromyza Americana) 
is yellowish-white with a black spot on 
the head and 3 black stripes on the abdo- 
men. The adult resembles the housefly 
but is smaller. The maggots are found in 
wheat stems just above the joint. They 
are green in color and taper toward either 
end. Insecticides are of no avail against 
this species. It is recommended that 
stubble be plowed under or burned an- 
nually after harvesting, although these 
methods are not so effective against the 
stem maggot as against the Hessian fly 
and joint worm. 

Chinch Bug ( Blissus leucopterus) is 
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Vr of an inch in length, with a black body 
and white wings, and a black spot on the 
wings. The young is at first yellow, later 
orange, then red. After a few molts the 
young insect has the appearance of the 
adult. There are 2 or 3 broods per year. 
The chinch bug is distributed throughout 
the whole eastern part of the United 
States, and as far west as Colorado and 
New Mexico, and in small areas in Cali- 
fornia. It feeds almost exclusively on 
grasses and cereals and is often a serious 
plague. The chinch bug passes the win- 
ter in the adult stage in stools of wild 
grasses and under fallen grass and other 
rubbish. Usually 3 migrations of the pest 
are observed annually. One in May, an- 
other in midsummer and the third in the 
fall. The adults appear with the first 
warm days of spring and the eggs are laid 
on the roots of wheat and other plants. 
Hot, dry seasons are most favorable for 
their development, and prolonged periods 
of damp weather are fatal to the insect, 
especially on account of the prevalence of 
fungus and bacterial diseases during such 
periods. In combating this insect rotation 
of crops is of limited value for the reason 
that the chinch bug attacks corn, millet, 
sorghum and other field crops, in addition 
to the cereals and grasses. The distri- 
bution of bacterial and fungus diseases 
especially of white fungus disease, is not 
a very efficient means of combating the 
chinch bug. Several experiment stations 
kept a supply of diseased chinch bugs for 
free distribution among the farmers, but 
the results from such distribution have 
not been very encouraging. Infested grass 
lands and stubble fields should be burned 
over and all rubbish under which the bugs 
might hide should be destroyed in the 
same way. They may be destroyed while 


migrating from one field to another by tar 
barriers or deep furrows and by being 
buried under the ground by means of 
plows - or harrows. A narrow strip of grass 
may be sown around grain fields and 
turned under as soon as badly infested 
with the bugs. In corn fields they may be 
readily destroyed by spraying with' kero- 
sene emulsion. 

Granary Insects A number of insects 
are especially injurious to stored grain. 
The most common and injurious ones are 
Angoumois grain moth, rice weevil, gran- 
ary weevil, Mediterranean flour moth, 
meal snout- moth, Indian meal moth, flour 
beetles, cadelle and sawtoothed grain 
beetle. As seen from their names, some 
of these insects are moths and some are 
beetles. They not only injure stored grain, 
but attack all sorts of dried food products. 
It is not considered necessary to describe 
the different species in this place. New 
grain should not be stored in old bins 
which are known to be infested until they 
have received a thorough disinfectant 
treatment. The best treatment for in- 
fested grain consists in fumigation with 
carbon bisulphid. This substance may be 
poured into shallow pans and set on the 
grain. It evaporates rapidly and the 
fumes soon penetrate the whole building. 
The carbon bisulphid should be used at 
the rate of 1 pound to 100 bushels of 
grain. Bins and granaries should be made 
as tight as possible before treatment and 
should be kept closed for from 24 to 48 
hours. The cost of treatment is only 10 
to 15 cents per 100 bushels of grain. Bi- 
sulphid of carbon is highly inflammable 
and care should be exercised accordingly. 
A lighted match in the vicinity of the 
fumes will cause an immediate explosion. 
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THE. GARDEN 

The garden is or should be a permanent 
and integral feature of every farm in 
which the whole family takes an active 
part. Usually it lies in the rear portion 
of the farmstead grounds, which comprise 
a landscaped yard with ornamental shrubs 
and shade trees, flower beds, sometimes a 
few hives of bees, an herb garden for sea- 
sonings and medicinal plants, and the 
vegetable garden plot. The natural es- 
sentials of a good garden are that it 
should be sunny, fertile, level or only 
slightly sloping, well drained and rectan- 
gular.. The garden is expected to produce 
a continuous succession of fruits and vege- 
tables throughout the growing season. 
That performance demands sunshine, fer- 
tility and a deep mellow soil with a slope 
toward the south if any. The faster the 
garden crops grow the more crisp, juicy 
and highly flavored they are, and the 
sooner another crop may follow them. 

Every spring a heavy application of 
barnyard manure, if available, should be 
spread over the soil before plowing, about 
20 bushels per 1,000 square feet, or 5 
bushels of hen manure. If manures are 
not to be had, some other organic ma- 
terial, such as compost, may be used, or 
a winter cover crop may be plowed under. 
For compost, grass clippings, leaves and 
all sorts of vegetable waste, may be 
gradually built up during the season in a 
heap at the side of the garden with al- 
ternate layers of soil between the masses 
of other material. Unless the soil is sweet, 
about 75 pounds of lime per 1,000 square 
feet should be applied, particularly for 
onions, cabbage, lettuce, peas and spinach. 
Peppers and tomatoes may have less need 
of lime. After plowing, a good grade of 
commercial fertilizer, containing nitrogen, 
phosphoric acid and potash, should be 
broadcast on the soil and harrowed or 
raked in, about 40 pounds per 1,000 square 
feet, on unmanured soil, or 25 pounds if 
manure has previously been applied. 

How much and which kinds of vege- 
tables to plant, are questions to be settled 
in family consultation in advance of out- 
door operations. With the exception of 
old experienced gardeners, who may pre- 
fer to raise the garden plants from seed 


up to the planting stage in hot beds, it 
will perhaps be more satisfactory to buy 
plants of head lettuce, tomatoes, cabbage 
and pepper. For small gardens, winter 
squash, pumpkins and cucumbers take up 
too much space. Potatoes can be more 
economically grown on a large scale as a 
field crop. Tomatoes, bush string beans, 
carrots, beets, cabbage and spinach are 
often recommended for small gardens in 
New England. In western Washington it 
is suggested that head lettuce, onions and 
spinach be planted as early as the soil 
can be prepared in the spring. After 
severe spring freezing has passed, turnips 
radishes and kale may be planted, fol- 
lowed 2 weeks later by beets, carrots, pars- 
nips and leaf lettuce, and finally beans, 
egg plant and sweet potatoes. In Georgia 
a continuous supply of leafy crops is 
urged, such as lettuce, spinach, turnip 
greens, eollard, cabbage and chard, besides 
carrots, beets, onions, peas, okra, tomatoes 
and string beans. 

In Washington it has been found that 
a well planned garden of U to % acre in 
size may produce enough vegetables for 
a family of five, not only for fresh table 
use but also for canning, drying and stor- 
ing. Inquiries in farm homes in that 
State showed that 65 to 75 per cent of all 
food needs for the average farm family 
can be produced on the farm. Those 
figures of course, include fruit, dairy prod- 
ucts and meats as well as garden vege- 
tables. The farm orchard, usually located 
near the vegetable garden, may include 1 
summer, 1 fall and 1 winter apple tree; 
and 2 trees each of prune, pear, peach, 
apricot, sour cherry and sweet cherry, be- 
sides raspberries, strawberries, blackber- 
ries and currants. Selections for the home 
fruit yards in other States will vary ac- 
cording to the adaptability of the various 
kinds of fruits. 

Gardens assume great importance in 
wartime on account of the scarcity of 
farm labor, and the consequent reduction 
in food output. Materials as well as labor 
become scarce, and it is often imperative 
to select for the garden those crops which 
normally require the least spraying or 
dusting for disease and insect pests, and 
to choose a time for planting which will 
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enable these crops to escape their enemies 
as far as possible. In the following para- 
graphs the common garden vegetables are 
discussed in more detail. 

ASPARAGUS 

Asparagus is perhaps the most im- 
portant of the perennial garden vegetables 
and one of the earliest and best. The in- 
creasing demand for the crop is reflected 
in the area which has grown from 30,000 
acres in 1920 to nearly 130,000 acres to- 
day, the leading States being California, 
New Jersey, South Carolina, Georgia, Illi- 
nois, Maryland and Washington. About 
one half of the asparagus grown for con- 
sumption in a fresh state comes from 
California and practically all of the as- 
paragus grown for canning is localized in 
the Sacramento and San Joaquin Valleys, 
California. Rut while the commercial 
production of asparagus has become pretty 
strictly localized in a few truck-growing 
regions, the plant thrives in almost any 
part of the country, and any farmer who 
enjoys clipping off a few plump spears of 
asparagus in early spring for his own 
table may easily establish a bed of this 
crop in the corner of his garden. It is a 
hardy plant, grows year after year from 
the same roots, and never fails to pro- 
duce a crop. 

Asparagus will get along on almost any 


well drained soil, but likes best a deep, 
rich, loose soil. Good com land is satis- 
factory. Light, gravelly soils should be 
avoided since they will not hold enough 
moisture for asparagus. In any case, 
whether a small bed or a sizable planting 
is decided upon, certain preliminaries are 
necessary. The soil must be made fertile 
and put in the best possible tilth. Humus 
is of vital importance and barnyard ma- 
nure is probably the best source of that 
constituent of the soil. Humus is of more 
urgency than commercial fertilizers ex- 
cept on peat or muck soils where an 
abundance of humus is present. If ma- 
nure is not to be had the same effect may 
be secured by plowing under clover or 
other legume, or even rye, oats or barley. 
Rut the green manuring crop should really 
be green, not mature or even in the sere. 
All this preparation should be done the 
year before the asparagus is planted. 
After the crop is established about 1200 
pounds of a complete fertilizer per acre 
should be applied either at the beginning 
or end of the cutting season. Opinions of 
growers differ as to which time is prefer- 
able. 

There are many varieties of asparagus, 
but wherever the rust disease prevails the 
Martha Washington will do best because 
it is most rust-resistant. 

“For the home garden or a small plant- 


GARDEN OF BEANS AND ASPARAGUS 


GARDEN CROPS — ASPARAGUS 


127 


ing it is perhaps best to purchase 1-year- 
old crowns from a reliable nurseryman or 
plant grower, but where a large acreage 
is to be planted it may be advisable for 
the grower to raise his own plants. 

‘The first essential in growing crowns 
is to obtain good seed of the desired va- 
riety. The crossing that occurs in the 
field adds greatly to the difficulty of pro- 
curing seed of known quality for planting. 
Unless special care is exercised in the 
selection and handling of the seed-bearing 
and pollen-bearing plants the young seed- 
lings may be somewhat variable. Most 
asparagus varieties are rather variable at 
best; hence the importance of good seed 
of known quality cannot be too strongly 
emphasized. 

“Seed capable of producing high-yield- 
ing crowns can be obtained only by the 
selection of high-yielding parents. High- 
yielding male and female plants should be 
selected and isolated in such a way that 
the selected female plants receive pollen 
only from the selected males and not 
from other sources. Seed obtained from 
parents selected and protected in this 
way should produce crowns capable of a 
much higher average yield than seed from 
unprotected field-grown parents. The im- 
portance of good seed from high-yielding 
parents cannot be too strongly empha- 
sized in the case of a perennial crop like 
asparagus. Even a small difference in 
yield per crown resulting from careful 
selection of seed stock may mean a great 
deal of difference in profit over the life- 
time of the planting.” 

Female plants have been shown to pro- 
duce larger spears than male plants but 
male plants produce a greater number of 
spears, having a greater total weight than 
the female. While male plants may be a 
little more productive than the female, it 
is doubtful if the grower should make 
much effort to obtain crowns of one sex 
for planting. As stated above, 1-year-old 
crowns are known to be decidedly supe- 
rior to older crowns, and therefore, since 
it is impossible to definitely determine the 
sex in most cases until the second season 
when flowers and fruit are produced, it 
seems advisable for the grower to pay 
particular attention to the selection of 
large, vigorous 1-year-old roots and leave 
the matter of sex to chance. 

A patch of ground 20 feet square, or a 
row 75 feet long, will supply enough 
asparagus for a family of 5 persons . The 
roots go deep for food and moisture. 
Therefore for a small family bed it is 
worth while to spade manure or peat into 


the subsoil to a depth of 14 to 16 inches. 
In beds the plants should be 1% feet 
apart each way. The crowns are covered 
■ about 6 to S inches deep. Shallow plant- 
ing may result in the premature appear- 
ance of the spears in the spiring before 
danger of frost is past. 

In starting from the scratch with aspar- 
agus there is a long wait to be patiently 
borne. No shoots should be cut the first 
year and the cutting period should be 
short the second. In subsequent years all 
shoots should Lie removed. Early in July 
cutting should cease, and the tops allowed 
to grow until fall when they may be re- 
moved and burned. When thoroughly 
established asparagus beds may be ex- 
pected to yield profitable crops for 10 to 
20 y ears, and in the northern States the 
cutting season may cover 8 or 9 weeks. 

On the market asparagus is sold in 3 
grades: green, green with white butts, or 
entirely white. The chief fresh market 
demand is for the green, while most of 
that grown for canning is white. 

Asparagus shoots grow very rapidly, 
especially if the temperature is high. If 
not harvested regularly, the spears soon 
become too old. Early in the season the 
shoots may require cutting only every 
third day. As the season advances, how- 
ever, and the growth becomes more active 
it may be necessary on very light warm 
soil to cut twice a day. 

The cutting should be done with a 
knife made especially for the purpose. 
Green asparagus should be 9 to 10 inches 
in length, and at least half of the length 
should be above ground. The under- 
ground portion should not be too long, as 
the lower end is fibrous and less palat- 
able. In cutting care must be exercised 
to avoid injury to the young spears de- 
veloping underground. The spears should 
not be cut too close to the crown, as the 
undeveloped buds on the rhizome may be 
injured. Knife injury to buds and un- 
harvested shoots causes them to develop 
into crooked spears. It is a good practice 
not to cut closer than 2 inches from the 
crowns. 

Asparagus is afflicted with several dis- 
eases, but rust is the only one of much 
importance. This disease was first no- 
ticed in 1896 and has since spread over all 
asparagus regions. It appears first as 
reddish-yellow spots on the stems and 
small branches. Later the entire field 
may turn brown and the leaves fall. The 
only effective means of prevention are 
found in the use of the rust-immune 
Martha Washington variety, and in de 
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stroying all the wild asparagus plants 
found growing around the borders of the 
field or in the fence rows. 

The crop is also subject to injury by 
the asparagus beetle, a bluish-black beetle 
with a red thorax, which passes the winter 
under rubbish and comes out in spring to 
feed upon the young shoots. Several par- 
asitic and predaceous insects prey upon 
the pest but never hold it entirely in 
check. Spraying the mature plants with 
arsenicals and disposing of all rubbish 
near the fields helps materially. 

BEANS 

The commercial production of dry 
beans has been discussed in its alphabet- 
ical position among the field crops. This 
article is concerned with green lima and 
snap beans for the farm garden or 
trucker. From the point of view of the 
home gardener these are more important 
than dry beans. Production has increased 
rapidly of late years reaching 73,000 acres 
of commercial snap beans with a total 
crop of 127,000 tons and 79,000 acres of 
lima beans. These figures of course do 
not include the areas in home gardens 
with which we are here chiefly concerned. 

In Georgia snap beans, both bush and 
pole types, are among the most important 
of all home garden crops. They do well 
in all parts of the State. If both a bush 
and a pole variety are planted in early 
spring, the bush type will be ready for 
picking 2 weeks ahead of the pole beans, 
and a second crop may be planted in 
August while pickings from the pole beans 
will be available until frost. 

Garden beans require a richer soil than 
field beans. The best is none too good for 
them. In the north they should not be 
planted until the ground is warm, but a 
succession of plantings 2 weeks apart will 
furnish a continuous supply. In the far 
south fall, winter and spring are the bean 
seasons. They are not so well adapted to 
summer heat. Kentucky Wonder is per- 
haps the best pole variety, while String- 
less Green Pod and Tendergreen are good 
bush snap beans. 

Lima beans require a growing season of 
about 4 months, and are therefore not 
adapted to the northern portion of the 
States along the Canadian border. Lima 
beans of both bush and pole types are to 
be had. Pole beans, whether lima or kid- 
ney types, require supports, preferably 
saplings 2 inches in diameter and 6 or 7 
feet long. The poles may be set about 
4 feet apart each way, and the seed 
should not be planted more than 1 


inches deep. In California, where large 
lima beans are still grown in larger areas 
than the “baby limas” the latter are gain- 
ing in popularity. The large limas are 
confined to a coastal strip S to 10 miles 
wide from Santa Barbara to San Diego 
Counties. In California red kidney beans 
are grown largely in the Sacramento and 
San Joaquin Valleys where they are 
planted late in June in order to avoid 
bringing them into bloom during the hot 
dry weather of August. 

The bugbear of garden beans is the 
Mexican bean beetle, a copper colored 
beetle about % inch long with 16 black 
spots on his back, which develops from a 
fuzzy orange colored larva. This pest first 
appeared in Alabama in 1920 and has 
since infested nearly all the country east 
of the Mississippi. According to the Bu- 
reau of Entomology “the best known 
remedy for the protection of beans is the 
application of a spray containing derris 
root powder in -water. The recommended 
derris or cube powder spray consists of 
1% pounds of powder (containing 4 per 
cent of rotenone) in 50 gallons of water, 
or P/2 ounces in 3 gallons. Derris sprays 
or dusts may be applied after the pods 
since this product leaves no harmful resi- 
due ” 

Beans may also be afflicted with an- 
thracnose characterized by round sunken 
spots, blight, appearing as large irregular 
diseased blotches on the leaves, and rust, 
to be known by the appearance of red 
pustules on the stems, leaves and pods. 
The only good remedy consists in pulling 
up and burning the plants on which these 
ailments first appear, in order to prevent 
further spread. 

BEETS 

The constant market supply during the 
winter of freshly bunched table beets has 
greatly stimulated the use of this vege- 
table. The combined acreage of beets 
grown commercially for table use and 
canning has already passed 27,500 with a 
production of 2 million bushels for fresh 
market, and 107,000 tons for canning, 
New York and Wisconsin being the lead- 
ing States in the raising of canning beets. 
For table use the round or half-round 
types are most in vogue. The common 
garden beet, sugar beet, chard or leaf 
beet and mangel are the 4 principal forms 
of cultivated plants which originated from 
the wild plant known botanically as Beta 
vulgaris . The sugar beet has been con- 
sidered in the section devoted to field 
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crops. The other forms of this plant are 
discussed briefly here. 

Beets are hardy and for the early crop 
the seed may be sown as soon as the land 
can be worked in the spring. Fail plow- 
ing is best, followed in the spring with 
thorough harrowing. The rows may be 
as close as a foot apart. The seed is cov- 
ered 1% inches deep and the young plants 
thinned out to stand about 3 to 6 inches 
distant in the row. The thinning is de- 
ferred till the young beet tops have at- 
tained such a size that those pulled up 
may be used for greens. Beet seed will 
germinate much sooner if hot water is 
poured on it and left standing for 6 or 8 
hours. Garden beets may be planted any 
time up to June 1 in the north, but if 
mature beets for winter storage are de- 
sired, they must be allowed the whole 
season to attain their growth. For the 
home garden a constant succession of 
beets may be provided by sowing at 3 
week intervals. Early Wonder and Crosby 
Egyptian are suitable varieties. Whatever 
manure and fertilizer are to be used 
should be applied before seeding. Beets 
are as grateful for well drained, porus 
and fertile soils as are other garden vege- 
tables. 

Chard is a form of the garden beet in 
which the midrib of the leaves is cooked 
and eaten as a potherb rather than the 
root. It is also called Swiss Chard. It is 
easy to grow. The seed may be sown 
early in the spring in shallow drills 12 to 
16 inches apart. Its requirements for 
soil, fertilizers and cultivation are the 
same as for garden beets. The whole top 
of the plant is tender and may be used as 
greens, or the midrib may be used alone 
like asparagus. Late crops may be ob- 
tained from seedings up to August 1. 
“One of the advantages of this crop is 
that the outer leaves may be harvested 
from time to time without injuring the 
plant. Only one planting is really neces- 
sary and a row 30 to 40 feet long will 
supply a family for the entire summer.” 
Chard is sensitive to acid soils and re- 
sponds to the application of lime. 

Mangel-Wurzels. These require about 
the same soil as field beets. They are 
planted in the spring as soon as the 
ground can be worked, in rows about 2 
feet apart, to permit of horse cultivation, 
and thinned to 12 or 14 inches in the row. 
From 4 to 6 pounds of seed are required 
per acre. The roots grow much larger 
than field table beets and are coarser 
grained, though possessing much the same 
feeding value. They grow partly out of 


the ground, and are, therefore, easily har- 
vested. The crops should be pulled before 
heavy frosts set in. Machinery has been 
devised for this purpose. The leaves 
should be cut off to within an inch of the 
crowns and the roots stored in a cool 
cellar or in pits in the ground, and cov- 
ered over with straw and earth deep 
enough to prevent freezing. 

Mangels are exceedingly watery, yet the 
heavy yields obtained per acre (20 to 30 
tons) make them stand well as compared 
with other roots as regards yield of total 
dry matter. The Cornell Station found 
that on similar soil the yield in dry mat- 
ter of sugar beets and mangels was prac- 
tically the same, but the cost of harvesting 
the sugar beets was double the cost of 
harvesting the mangels. The succulent 
nature of mangels and beets makes them 
of use primarily for feeding of cows. They 
also have a good effect when fed to sheep 
and to pigs, when boiled and mixed with 
meal. The chief function in the farm 
economy is to furnish a palatable, succu- 
lent food in winter to supplement the dry 
hays and grains usually fed, thus keeping 
the animals in good appetite and form for 
the more nutritious foods upon which the 
feeder depends for fattening. 

For insects and diseases affecting field 
and garden beets see under Sugar Beets . 

BROCCOLI 

The leading type of broccoli closely re- 
sembles cauliflower, is essentially a late 
maturing strain of cauliflower for which 
it is often sold. It is somewhat more 
hardy than cauliflower but requires a 
longer season for maturing. In the colder 
parts of the North the season is hardly 
long enough for broccoli. In the South 
the plants may be set out in the fall to 
come to maturity in early spring. 

“Sprouting broccoli” according to the 
Bureau of Plant Industry, “forms a loose 
head on a branching stalk. It has been 
familiar to Europeans for many years but 
is one of the newer vegetables to most 
American gardners Cultural methods 
are the same as for cabbage. It endures 
hot weather well. Plants set out early in 
April will yield sprouts in about 10 weeks. 
The sprouts carrying the flower buds are 
cut about 6 inches long, leaving other 
sprouts in the axils of the leaves to permit 
a continuous harvest. 

BRUSSELS SPROUTS 

Brussels sprouts is a variety of cabbage 
which produces numerous small heads in 
the axils of the leaves % to 2 inches in 
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diameter. They are cooked like cauli- 
flower and are the most delicately fla- 
vored of the cabbage tribe. They are 
cultivated like cabbage, are more hardy 
and will live over winter in the milder 
parts of the country. “As the heads begin 
to crowd, the lower leaves should be 
broken off to give them more room. The 
top leaves are left as they are needed to 
supply nourishment. For winter use the 
whole plants may be pulled up and set 


Carolina cabbage starts coming about 
April 1 and runs to May 31. Then the 
Norfolk crop strings along from May 1 to 
June 30, overlapping the New Jersey cab- 
bage season which runs from June 15 to 
September 1, to be followed by New York 
cabbage from September to April or later. 

The wide distribution of cabbage is due 
to its ready adaptability to climatic con- 
ditions and to its popularity as a food. 
It is a hardy plant, easy to grow, and will 
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close together in a cold frame or cellar 
with some soil tamped around the roots." 
Dwarf varieties may be surer to mature 
in localities with a short growing season. 

CABBAGE 

About 160,000 acres are devoted to the 
production of cabbage for market in the 
fresh state and an additional 210,000 tons 
for kraut to satisfy our national hunger 
for cabbage. The demand requires that 
the crop be produced the year round. 
Hence market brokers classify cabbage 
according to the season when they are re- 
ceived and the region from which they 
come, into early, second early, intermedi- 
ate, second intermediate, fall and late. 
New York and Philadelphia begin to re- 
ceive Florida and Texas cabbage by New 
Year’s. That early crop keeps on coming 
till May 15; In the meantime South 


thrive on any good soil. A loam with 
gravelly subsoil is generally preferred. It 
is well to fertilize the ground heavily with 
well rotted manure up to 30 tons per 
acre, or even 80 tons in commercial gar- 
dening. In the South cabbage does well 
at all seasons except midsummer. In the 
North cabbage may be grown either as an 
early summer crop or a late fall crop for 
winter storage. Between these extremes 
of climate it may often be set out in the 
fall to become one of the early spring 
vegetables, and in one season or another 
cabbage thrives in practically every part 
of the country. The cost of seed is neg- 
ligible since a few cents’ worth will start 
enough plants for a home garden. Few 
families need more than 2 or 3 dozen 
heads of early cabbage per season. 

For the early crop Golden Acre and 
Early Jersey Wakefield are good sorts, for 
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late cabbage Flat Dutch, Danish Railhead 
and Penn State Railhead are much used. 

Planting. For the early crop start the 
seed about 5 or 6 weeks before the plants 
will be needed for setting in the field, in 
a seedbed in the greenhouse, or sow in a 
hotbed, or even in a shallow box in the 
kitchen window. Large seed have been 
found in the Maine Station to produce 
larger heads than small seed, and at the 
New York State Station seed from the 


method is not generally as satisfactory as 
sowing in a seedbed and transplanting. 
It requires about % of a pound of seed to 
produce enough good plants to set out an 
acre. Where a succession is wanted the 
seed may be sown every 10 days or 2 
weeks up to the middle of June. 

Transplanting and Cultivation. In 
transplanting take the plants out of the 
seedbed carefully, so as not to break the 
fine roots, lay in a basket, moisten thor- 


CABBAGE FIELD IN CONNECTICUT 


lower branches of the main stalk gave 
better results than that taken from the 
terminal pods. Plant the seed in rows 
% inch apart, putting 4 or 5 seeds to 
the inch. Cover % inch deep and press 
the rows down firmly. As soon as the 
frost is out of the ground in the spring 
and the weather gets settled, the young 
plants should be hardened off by gradual 
exposure to outdoor conditions, and then 
set in the field in rows 30 inches apart, 
with the plants 24 inches distant in the 
rows. This will permit of horse cultiva- 
tion both ways while the plants are young. 
Late cabbage is obtained by planting long 
growing varieties or early or medium 
varieties late in the season. The seed for 
late cabbage is started in a seedbed out- 
doors. Sometimes the seed is sown in 
hills where the cabbage is to stand in the 
field, but on account of insects this 


oughly and cover with a wet cloth to pre- 
vent the plants from drying out. Choose 
a cloudy day for transplanting if possible, 
and if the soil is at all dry make a- hole 
with a dibber or round pointed stick, not 
too deep, pour in about % pint of water, 
put the plant in the ground up to the 
first leaves, and pack the wet soil or mud 
firmly about the roots, putting dry dirt 
on top to prevent evaporation. Plants 
seldom ever wilt when thus treated, and 
the method is much to be preferred to 
planting immediately after a rain. 

After setting out, the plants require 
frequent shallow level cultivation until the 
crop matures. Too much cultivation can- 
not be given, and especially after every 
rain should the ground be thoroughly 
stirred. A fine-tooth horse cultivator 
is one of the most satisfactory imple- 
ments for this purpose. At the Maine 
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Station mulching the plants with straw or 
similar material in a dry season tended to 
increase the size of the head. At the Ne- 
braska Station also a straw mulch was 
found very beneficial for cabbage. 

Storing. When cabbage is grown for 
market it is generally advisable to dispose 
of as much of the crop as possible in the 
fall rather than store over whiten With- 
out proper handling cabbage is liable to 
rot badly. It should never be put in 
storage when wet, or handled when frozen. 
Cabbage is in the best condition for stor- 
ing when it is not fully mature, and while 
the heads are a little soft. It keeps well 
in a cold, damp cellar, stored in shallow 
bins about 4 feet wide. Another way is to 
bury the heads in sand or heel them in the 
cellar. When the crop is stored out of 
doors the heads should be placed down in 
long narrow trenches and covered over 
with straw and dirt deep enough to pre- 
vent serious freezing. The secret of stor- 
ing cabbage successfully is to keep it cool 
and moist, but not wet. The stumps 
should always be left on except when the 
crop is stored in bins. 

Another type of cabbage known as 
savoy is tender of texture and delicate of 
flavor. The leaves are dark green and 
finely netted and wrinkled. Savoy is more 
hardy than common cabbage, but yields 
less heavily. Among the red or purple 
cabbages Red Dutch and Rock Red are 
standard varieties. 

Chinese cabbage or pe-tsai, a plant 
between cabbage and turnip in its rela- 
tionship, occurs in both heading and non- 
heading forms. It is recommended for 
fall culture in the North and winter in 
the South, in rows about 24 inches apart 
and 8 to 10 inches distant in the row, to 
be sown in the North about 2% months 
before frost. The non-heading type makes 
an excellent potherb. 

Collard ( Brassica oleracea var. ace - 
phala ), a kind of cabbage growing 2 to 
3 feet high which does not make a hard 
head. The central leaves often form a 
loose rosette. These are tender and are 
used as a potherb like kale. The Georgia 
collard is widely known and much grown 
in the South for southern markets. In 
the North, where heading cabbages are 
raised, collards are little grown and not 
highly prized. Young cabbage plants are 
frequently eaten as greens under the name 
of collard. Collard seed is started under 
glass or sown in beds in the open, and 
the plants handled and cultivated like 
cabbage plants. In the field the plants 
should be set in rows 3 to 4 feet apart 


and 3 feet distant in the row. Otherwise 
the treatment and uses of collard are the 
same as for cabbage. They are more 
popular in the South than in the North, 
and endure heat better than cabbage. The 
rosette of leaves may be blanched by 
tying together. 

Diseases and Insects, Cabbage is 
subject to a rather formidable array of 
diseases and insect pests which also attack 
turnips, cauliflower, brussels sprouts, col- 
lards and wild plants of the mustard fam- 
ily. The important enemies of these 
plants are treated in the following ac- 
count. 

Clubroot ( Plasmodiophora brassicae) 
is common on cabbage and related plants, 
such as turnips, radishes etc. Affected 
plants appear sickly and do not form 
heads. Young plants may be attacked in 
greenhouses, or infection may take place 
in the field. Swellings appear on the 
roots, and in some cases the whole root 
system becomes one mass of diseased tis- 
sue. It cannot be treated by spraying. 
An application of air-slaked lime at the 
rate of 75 bushels per acre sometimes 
gives good results. The disease may re- 
main in the soil for a year or more, and 
rotation of crops is therefore suggested, 
with destruction of wild plants of the 
mustard family, on which the fungus may 
grow. Diseased roots should be destroyed 
as well as infected seedlings. Only healthy 
plants should be set out. 

Black Rot ( Pseudomonas campestris) 
causes a dwarfing or one-sided develop- 
ment of the heads. Badly diseased plants 
may fail to form heads and die. The para- 
site probably passes the winter in the soil. 
Cabbage seed should be planted on unin- 
fected ground, preferably where some 
other crop was cultivated during the 
previous year. The disease may be spread 
by the manure of animals which have fed 
on diseased cabbages. Insects may also 
help to carry black rot from one plant to 
another. Cabbage insects should there- 
fore be destroyed. Wild mustard in the 
vicinity of cabbage fields should be eradi- 
cated. 

Yellows, caused by a soil-inhabiting 
fungus, may be recognized by the sickly 
yellowish-green color of affected plants 
which often curl up rapidly and die. Crop 
rotation, or use of such resistant varieties 
as the Wisconsin Hollander or Danish 
Railhead are the best remedies. 

The cabbage worm is the young of the 
common white butterfly that flutters from 
morning till night over cabbage fields lay- 
ing its eggs to develop into 2 or 3 broods 
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a year. These worms industriously eat 
holes in the cabbage leaves from April to 
October, The most effective treatment is 
derris dust containing 1 per cent of rote- 
none, or pyrethrum powder applied in 
late afternoon or early morning. 

Plant lice is the name given to a 
large group of small insects numbering 
hundreds of species and attacking all sorts 
of cultivated plants, herbs, trees and 
weeds in all parts of the country. Many 
plant lice lead a double life appearing at 
different seasons on different host plants, 
migrating back and forth between hosts. 
They are mostly the familiar small green 
insect with or without wings, often occur- 
ring in such numbers as to completely 
cover the surface of the young leaves and 
fresh shoots of their host plants. Some- 
times cabbage plants may be rid of them 
by a dashing douche from a garden hose 
or by spraying with nicotine sulphate or 
soap solutions. 

The harlequin bug, a gaudy red bug 
about % inch long spotted with black, is 
confined chiefly to the southern part of 
the country from Virginia to California, 
but often appears farther north. The 
young may be destroyed with derris ex- 
tract, 4 tablespoonfuls in 3 gallons of 
water. But the adults are insecticide- 
proof and must be hand picked. The eggs 
are attached to the under side of the 
leaves and resemble tiny black-banded 
barrels on end. 

CARROT 

Within recent years the demand for 
carrots has been noticeably increased by 
the investigations of specialists in nutri- 
tion who have called attention to this 
vegetable as an excellent source of caro- 
tene, a constituent of vitamin A. Carrots 
also contain some assimiliable iron. The 
commercial production of carrots has pro- 
gressed steadily since 1920 and now covers 
an area of 50,000 acres, with a total crop 
of about 18 million bushels, the chief pro- 
ducing States being California, Texas, 
New York, and New Jersey. 

The winter crop comes from California, 
Arizona and the South, appearing on the 
market as bunched carrots. New York 
leads in the production of the main sum- 
mer crop of carrots. 

Although seedmen have used hundreds 
of variety names, there are about a half 
dozen varieties that meet all requirements, 
Coreless, Danvers Half-Long, Chanteny, 
Morse Bunching and Imperator. The seed 
supply is raised mostly in California. 


The most suitable soil for this crop is 
a deep, mellow, rich loam as free from 
weed seed as possible, and put into a fine 
condition by frequent working with har- 
row and cultivator. 

Culture. For the early crop sow the 
seed as early in spring as the ground can 
be worked in rows 16 to 24 inches apart, 
if hand cultivated, and 30 to 36 inches if 
cultivated with a horse. About 2 pounds 
of seed are required per acre. Cover the 
seed about % inch deep. It is advisable 
to mix in a few radish seed to help locate 
the rows, since carrot seed germinates 
slowly, and cultivation to keep down 
weeds is frequently necessary before the 
young carrots make their appearance. 
When the plants are well up they should 
be thinned to stand 2 or 3 inches apart in 
the row. Frequent shallow cultivation 
should be given with some light imple- 
ment throughout the season. Late varie- 
ties for stock may be sown the latter part 
of May or as late as the middle of June 
in the Northern States. The plant makes 
its best growth in the cool weather of fall. 

The crop is harvested usually by hand 
pulling and topping. The work of pulling 
is often facilitated by running a plow 
alongside the rows to loosen them. Where 
the half-long varieties are grown they can 
frequently be plowed out. From 200 to 
300 bushels per acre is a good yield. The 
roots may be stored in pits or the cellar 
like potatoes. There is a considerable 
amount of hand labor to. the culture of 
carrots, which makes their growth rela- 
tively expensive. 

Use. Besides the use of carrots as a 
table vegetable they form a favorite suc- 
culent food for horses and dairy cows. 
Foreign experiments show that for stock 
feeding purposes carrots are about equal 
to other roots. The Agricultural Experi- 
ment Stations in this country have re- 
ported but few experiments with this crop 
as a stock feed. Except for the purpose 
of variety in the diet it will probably be 
economy to grow other larger yielding 
root crops, like mangels or rutabagas. 

In the home garden a continuous sup- 
ply of carrots may be had by successive 
plantings at intervals of 3 weeks. In 
Georgia carrots are planted either as a 
spring or fall crop. Weeds and grass 
must be kept in check by shallow cultiva- 
tion since carrots grow slowly and cannot 
compete with them successfully. The 
diseases to which the carrot is subject 
may usually be controlled by spraying 
with Bordeaux mixture. 
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CAULIFLOWER 
Cauliflower is a rather difficult crop to 
raise and may require more attention and 
patience than the home garden can allot. 
Commercially it is grown chiefly in Cali- 
fornia, Long Island and other parts of 
New York, Colorado, New Jersey and 
Washington. It requires cool weather and 
will neither head up nor even thrive in 
the heat of midsummer. Methods of 
planting and cultivation are the same as 


CELERY 

Celery is the cultivated and improved 
form of a wild plant ( Apium graveolens) 
that grows on marshlands from Sweden 
to the Mediterranean. It is closely re- 
lated to caraway, parsley and anise and 
in common with them possesses a char- 
acteristic odor due to a volatile oil -which 
develops in all parts of the plant but par- 
ticularly in the seed. In the hands of 
plant breeders celery has undergone great 
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for cabbage. In Northern States along 
the seaboard and Great Lakes it is grown 
as an early or late crop like cabbage. In 
Georgia cauliflower does well in the moun- 
tains of the northern part of the State 
during the early spring, and in some lo- 
calities along the Atlantic coast in winter. 
By the time the heads are as large as a 
fifty cent piece they must be protected by 
gathering in the leaves over the top and 
tying them together. If dirt or insects 
are allowed to enter, the heads will be 
discolored, and if the heads are exposed to 
the sun they will not develop at all or 
will turn brown. Cauliflower has the 
same preferences in soils and fertilizers 
as cabbage. The heads do not keep well 
after reaching full size and therefore can- 
not be stored like cabbage. 


transformations and now appears com- 
mercially in two forms, the yellow and the 
green. The standard variety of the green 
type is the Giant Pascal of large size, late 
maturity and an excellent keeper. It is 
tender and savory but difficult to blanch. 
Of the yellow type Easy Blanching is 
hardy and quite resistant to blight, and 
Michigan Golden is resistant to fusarium 
disease. The County Agents of the Agri- 
cultural Extension Service should be con- 
sulted as to varieties best suited to 
particular localities. 

Celery is a hardy plant and will grow in 
almost any part of the country and on 
any type of soil, but large commercial 
developments have taken place on special 
kinds of soil. In the Great Lakes region 
black muck soils are preferred like those 
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in the familiar celery area around Kala- 
mazoo. In the Sanford area of Seminole 
County, Florida, celery is grown in fine 
sand soil. The river bottom lands of 
Sacramento and San Joaquin Valleys, 
California, provide an alluvial soil *to 
which celery seems perfectly adapted. 

Celery is not only insistent on cool 
nights and sunshiny days but must have 
abundant moisture. In the far west de- 
pendence is placed on irrigation. Rainfall 


In the early years of the celery industry 
this crop was looked for on the market 
only during the fall and early winter. But 
the wide extension of its commercial pro- 
duction into other regions has spread the 
supply of fresh celery over the whole 
year. California covers practically the 12 
months. New York and Michigan celery 
is in greatest evidence from June to Janu- 
ary, while Florida fills in the gap from 
January to June. 
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is usually adequate along the Great Lakes. 
But on the muck soils of that region pro- 
vision is made for raising the water table 
in the deeper layers of the muck if rain- 
fall should fail at critical seasons. Over- 
head sprinklers serve the same purpose in 
New Jersey and elsewhere. In the porous 
sandy soils of Sanford, Florida, an elabo- 
rate system of subirrigation has been in 
use for many years, whereby an under- 
ground water supply is kept constantly 
at a level just within reach of Tie roots 
and can also be prevented from riring too 
high. In Michigan subirrigation through 
2-inch drain tiles has been satisfactory. 
Celery may require 4 or more irrigations 
but it pays to apply the water. The crop , 
may be more than doubled thereby, and 
the stalks are likely to be rendered more 
crisp and tender. 


The kind and quantity of 
be applied depends naturally on the soil 
In the sandy soils of Sanford, Florida, 
which are almost devoid of plant food, 
fertilizer is applied up to 4 tons per acre 
during the season. In that region nitro- 
gen and potash seem to be more urgent 
than phosphoric acid. Barnyard manure 
used to be heavily relied upon for celery 
growing along with wood ashes. The soil 
can hardly be made too rich in these ele- 
ments for celery. Thirty tons of manure 
per acre is about right if it can be ob- 
tained. For the home garden a combina- 
tion of manure and commercial fertilizer 
is usually possible. The fertilizer value of 
wood ash varies according to its origin 
and preservation. If it has been leached 
with water a part of the potash has been 
lost. And the percentage of potash in 
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hardwood ash, (maple and oak) is much 
higher than that from soft woods. As 
much as 1000 pounds per acre of wood 
ash may safely be plowed under in pre- 
paring ground for celery. 

Early Celery. For the early crop in 
the Northern States the seed should be 
sown in February or March in shallow 
boxes filled with loam and kept in the 
greenhouse, hotbed, or even in the kitchen 
window. The seed are scattered broadcast 
and a little sand sifted over them. One 
ounce of seed will produce from 3000 to 
5000 plants. The seed germinates slowly, 
requiring from 12 to 14 days. During 
this time the soil should be kept moder- 
ately moist. As soon as the plants are 
large enough they should be pricked out 
into other boxes or into a hotbed, putting 
them an inch apart in rows 3 inches 
apart at the first transplanting, and 2 
inches apart in rows 4 inches apart if a 
second transplanting is made. In prick- 
ing out shear or pinch off a portion of the 
tops and cut back the roots to induce a 
stocky growth. The plants should be 
hardened off and set in the field as soon 
as the weather permits, which will be 
some time in the second half of April. Set 
the plants in rows 4 feet apart and 6 to 8 
inches distant in the row. The same care 
in setting will be required as for cabbage 
plants. During the season they will re- 


quire thorough shallow cultivation. The 
stalks may be blanched by setting a tile 
over each plant, wrapping it with paper 
or setting up boards along the sides of the 
rows to exclude the light. Banking the 
rows with earth is not generally practiced 
with early celery, since the hot weather of 
summer usually induces rot. The so-called 
self-blanching varieties of celery, as Easy 
Blanching, are the ones best adapted for 
the early crop. 

Late Celery. The main crop of celery 
is grown in the fall. Seed for this crop 
should be sown in a thoroughly pulverized 
seedbed outdoors in shallow rows about 8 
inches apart and the row T s firmed down 
with a hoe. In the South the North Caro- 
lina Experiment Station recommended for 
the seedbed a moist border shaded from 
the south sun by a board fence. The 
seedbed must be kept moist at all times. 
Sometimes this is accomplished by put- 
ting old bagging over the bed and water- 
ing the bed through this. As the seed 
begin to sprout the bagging is propped up 
over the plats on stakes until the plants 
are well rooted, when it is removed alto- 
gether. A lath screen is sometimes used 
for the same purpose. When the plants 
are about 2 inches high they should be 
thinned to stand 2 inches apart and the 
tops sheared off to induce stockiness. 

Most of this discussion is with the 
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needs of the home garden in view. Com- 
mercial growers have, of course, greatly 
mechanized the processes wherever pos- 
sible. In recent years, as growers have 
found the cost of lumber and tarpaper 
supplies skyrocketing in price, and the 
cost of labor for banking the rows with 
these materials also rising, they have had 
recourse to closer planting, so close that 
the celery foliage shuts out the sun and 
shades the stalks sufficiently to blanch the 
early crop of the easy blanching varieties 
to meet market requirements. For more 
complete blanching of the later crop, in 
rows not to exceed 34 inches apart, strips 
of the paper specially prepared for the 
purpose may be placed along each side of 
the rows and held in place by wire fast- 
eners, as has long been in practice in 
Florida. 


forced from their protecting webs by the 

.first application.” 

Celeriac is a form of celery in which 
the root ' rather than the stalk is the 
edible portion. It is enlarged like that of 
the turnip, and is used either as a salad 
or a cooked vegetable. The seed is sown 
and the crop is cared for in the same 
manner as celery, except that blanching is 
not required. The plants do best when 
transplanted. They should stand 6 to 8 
inches apart in the row, and the rows be 
spaced far enough apart to admit of easy 
cultivation. The roots may be stored and 
kept over winter like turnips. 

CHICORY ( Chichorium intybus) 

Chicory is grown in a few places in this 
country primarily for its root, which is 
roasted and used as an adulterant of 


Celery is attacked by many enemies. 
Botanists distinguish between 4 kinds of 
leaf blight which appear as spots and dis- 
colored blotches on the leaves and stalks. 
It is probable that all these troubles are 
carried in infected seed. The seed may be 
disinfected by soaking for 30 minutes 
in 1 to 1000 solution of corrosive sub- 
limate in water, after which the seed / 
is to be rinsed and dried. Always use \ 
care in handling this chemical since 
it is a deadly poison. ^ 

Root knot of celery is caused by jf 
minute thread worms, or nematodes, y 
which attack the roots. If they be- /r 
come generally distributed through y| 
the fields they furnish a difficult prob- j|| 
lem to deal with. Seedbeds may be 
sterilized with steam or by applying 
calcium cyanamid, or by pouring 2 
ounces carbon bisulphid in holes 8 or 
9 inches deep and 18 to 20 inches apart 
through the fields. But this is an expen- 
sive, inflammable and exceedingly dis- 
agreeable remedy to apply. Against most 
of the celery diseases plant breeders are 
gradually producing more or less resistant 
varieties. Inquiry should be made on that 
point before buying celery seed. Crop 
rotation is also to be considered. 

The celery leaf tier is a small pale-green 
caterpillar, the young of a yellowish- 
brown moth. The caterpillar ties the 
leaves together by means of webs and 
eats into the heart of the plants. The 
pest may be controlled by dusting “with 
a mixture composed of equal parts of 
pyrethrum powder and tobacco dust. 
Watch for the first appearance of the 
larvae and blow the mixture into the 
crowns of the plants. Repeat the appli- 
cation in half an hour to kill the worms 


coffee. In many places the plant has be- 
come a weed. The young leaves of chic- 
ory are sometimes used like spinach, and 
in Europe the tender young roots are 


CHICORY ROOTS AND LEAVES 

a, Schiesische variety; b r Brunswick and Magdeburg 
varieties (one-sixth natural size) 
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used as a vegetable, like carrots. The 
root of the chicory plant is on the order 
of the beet or salsify root. The plant 
grows 2 to 4 feet high and bears pretty 
blue flowers on straggling almost leafless 
branches. It is only within the last few 
years that the plant has become, agricul- 
turally important in this country in Mich- 
igan, Illinois, Nebraska and Wisconsin. 
Previously the root was imported almost 
entirely from Europe. 

Experience has shown that chicory is 
adapted to any good loam soil which 
will produce good root crops, and that 
it will thrive wherever the sugar beet does 
well. The most satisfactory fertilizer is 
well rotted stable manure. 

Soil Preparation. Land for chicory 
should be deeply fall plowed. If this 
cannot be done, the earlier it is plowed 
after suitable weather comes in the spring 
the better. The seedbed should be well 
harrowed and worked down to pulverize 
all lumps and make it compact,, and again 
harrowed just before the seed is sown to 
kill all germinated weed seed. 

Planting. The seed may be sown after 
the weather has settled and the ground is 
warm. In Michigan and Nebraska, where 
most grown, this occurs about the middle 
of May. The rows should be from 18 to 
24 inches apart if horse cultivation is in- 
tended and from 12 to 14 inches apart if 
the crop is cultivated by hand. From 1 
to 1% pounds of seed will be required per 
acre. It is best put in with a garden drill 
and should not be covered at most more 
than % inch deep, and in heavy or wet 
soils not more than % inch deep. Should 
a heavy packing rain come before the seed 
is up it will often be necessary to break 
up the crust by running over it a very 
light spike-tooth harrow made by driving 
wire nails through a wooden frame so as 
to project about 1% inches. 

Cultivation. After the plants are up 
they will need frequent shallow cultiva- 
tion with some of the light cultivators 
made especially for sugar beets and chic- 
ory to kill the weeds and preserve the soil 
moisture. When the plants have attained 
a. height of. about 2 or 3 inches they 
should be thinned out to stand from 4 to 
8 inches apart. Only 1 plant should be 
left in a place. 

Harvesting. In harvesting the crop a 
beet loosener may be run along the rows. 
This breaks the connection of the roots 
with the soil so that they can easily be 
lifted by hand. A less convenient way is 
to run a plow along side the rows so as 
to expose the roots on one side. Special 


machinery has also been devised for pull- 
ing the roots. After removal from the 
ground the tops are cut off at the base 
of the bottom set of leaves. The crop 
is usually ready to harvest by the first 
of October. Chicory should not be pulled 
until the roots are ripe, and this is indi- 
cated by the disappearance of the milk 
from the roots. 

The roots cannot endure freezing and 
thawing without rapid deca}^; therefore 
the crop should be harvested before freez- 
ing weather sets in. When it is desired 
to keep the roots some time before deliv- 
ering to the factory they may be stored 
outdoors in piles 4 to 5 feet wide at the 
bottom and covered at first lightly with 
straw and earth, and later deeper to pre- 
vent freezing. The ridges of the piles 
should be left open for a few days to let 
the warm air escape. 

Endive (Cichorium endivia ), a plant 
closely allied to chicory, is much grown 
as a salad plant by northern gardeners. 
The fringed-leaved varieties come upon 
the market in fall and winter from Cali- 
fornia and Texas, and the broad-leaved 
sorts are shipped in from southern truck 
crop regions green or blanched, sometimes 
under the trade name escarole. Endive 
requires about 50 days to mature. It 
may be blanched by tying the leaves up, 
but the hearts rot badly in hot, wet 
weather. In Vermont it was found that 
“endive may be sown early in cold frames 
or in the open ground like lettuce. Sow- 
ing may also be made during the summer, 
but plants grown in hot weather are of 
inferior quality. Fall plants may be 
taken up with a good supply of adhering 
earth and stored in a dry cellar for win- 
ter use.” Endive has about the same soil 
and climatic requirements as lettuce. 

CORN SALAD ( Valerianelia olitoria) 
This salad plant is also known as lambs' 
lettuce, fetticus and vettieost. It may be 
sown in the spring at the time and in the 
same manner as lettuce, or handled in 
the fall like spinach for early spring use. 
It requires 60 to 65 days of good growing 
weather to mature. The plant is some- 
times used as a potherb, being prepared 
and eaten like spinach, but is usually 
eaten green as a salad. It is considered 
valuable chiefly as furnishing a diversity 
and a succession with mustard and cress, 
with which it is sometimes mixed. It is 
less crisp and milder in flavor than cress. 
It is easily grown and has no special 
enemies. 
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CRESS 

There are many kinds of cress ail char- 
acterized by a more or less pungent taste. 
They are used in salads and for garnish- 
ing dishes. The principal cress grown in 
this country is water cress (Nasturtium 
officinale ). This is grown in almost any 
ditch, shallow stream or moist earth, and 
often under benches in greenhouses. It 
is a perennial and is propagated by scat- 
tering either seed or freshly cut stems 
where the plants are wanted to grow. 

The common garden cress ( Lepidium 
sativum) or, as it is often called, pepper 
grass, should be sown thickly in drills 
every few days if a succession is wanted. 
It is less pungent than water cress. A 
winter supply can be had by growing in 
flower pots or boxes kept in a warm place. 

Upland cress ( Barbarea vulgaris) is 
similar in character and appearance to 
water cress. It is a biennial and easily 
grown from seed. 

CUCUMBER ( Cucumis sativus) 

Cucumber is a garden crop which is ex- 
tremely sensitive to cold and to the at- 
tacks of the cucumber beetles. The 
planting, care and cultivation of the crop 
must be planned with particular reference 


to those two points. The soil should be 
fertile and mellowed by plowing^ or spad- 
ing to a depth of 10 inches. The seed 
should not be planted till the second half 
of May in the Northern States, or until 
the ground is warm and all danger of 
frost is past. In home gardens cucumbers 
are usually grown in hills 5 to 7 feet apart 
each way. Place a shovelful or two of 
manure under each hill and cover with 
2 or 3 inches of soil so that the seeds do 
not touch the manure. Ten to 12 seeds 
to each hill is the rule, covered 1 inch 
deep with soil mixed with sand to pre- 
vent caking, since the young plantlet may 
not be able to come through the crust. 
The plants in each hill are thinned out 
later to the 2 or 3 most vigorous ones. 
Meanwhile, and at all times, the gardener 
must be on the lookout for the striped 
cucumber beetle, a yellow beetle % inch 
long with 3 black stripes along the back. 
He winters over in the soil and is waiting 
for cucumber plants in the spring, not 
only eating the leaves but also spreading 
several wilt diseases. From the start the 
young plants must be protected by 
frames, a barrel hoop will do, covered 
with cheese cloth or mosquito netting, 
the edges of the cloth being weighted 
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down with soil to keep pests out. The 
hills may be uncovered for cultivation 
but should be again covered at once. As 
soon as the vines begin to run they must 
be left uncovered for the rest of the sea- 
son, The labor involved in such constant 
attention is not great since a dozen hills 
will furnish enough cucumbers for the 
ordinary family. 

For table use and market cucumbers 
should be gathered when full grown but 
still green. For pickling the vines may 
be picked over every other morning as 
long as cucumbers are wanted. No cu- 
cumber should be allowed to ripen seed, 
for with the ripening of the seed the vines 
begin to die, while if the cucumbers are 
kept picked off, the vines continue to bear 
for a long time. In large plantings from 
100 to 500 bushels per acre are obtained. 

Cucumbers are raised commercially on 
about 42,000 acres for the fresh market, 
and on over 100,000 acres for pickling, 
with a production of 7 to 8 million bush- 
els annually, the leading States being 
Florida, South Carolina, North Carolina, 
New York, New Jersey, Ohio for the fresh 
market, and Michigan, Wisconsin, In- 
diana, Texas, North Carolina and Mary- 
land for pickling. 

Cucumbers are second only to tomatoes 
as a greenhouse crop, the centers of this 
industry being the same as for tomatoes. 
In greenhouses it has been found neces- 
sary to sterilize the soil with dry steam to 
prevent the undue prevalence of diseases. 
Barnyard manure has always been consid- 
ered an essential in growing cucumbers 
but the supply is dwindling and the cost 
is increasing. 


STRIPED CUCUMBER BEETLE 


Enemies: Since Cucumber Beetles, 
both the striped and the spotted, perhaps 
come first in the list of pests one should 
be prepared to keep the plants covered 
in cages till they begin to run and then 
spray with 2-4-50 Bordeaux mixture, and 
calcium arsenate, which should take care 
of the beetles and the w r ilt diseases which 
they carry. 

The Melon Aphis sometimes appears 
in great numbers on the lower surface of 
the plants and may kill them outright by 
sucking out the sap. This pest is con- 
trolled by the use of nicotine dust or 
spraying with nicotine sulphate. 

Pickle Worms in their early stages 
bore into the buds and stems of cucumber 
plants and later into the fruit. Dusting 
with a derris and sulphur mixture con- 
taining 1 per cent of rotenone is an effec- 
tive remedy. 

CUCURBITS ( Cucurbitaceae ) 

This is the general term applied to a 
large family of plants, including such 
vegetables as cucumbers, squashes, pump- 
kins, melons, etc. For the culture and 
use of these different vegetables see under 
their common names. The commonly ac- 
cepted notion that these plants cross with 
each other when planted together is with- 
out foundation. Cucumbers do not spoil 
muskmelons when these crops are planted 
together, neither do pumpkins contami- 
nate watermelons. The results of cross- 
fertilizing experiment^. with these plants 
go to show that if there is any immediate 
effect whatever of the foreign pollen it is 
not discernible in the form, color or shape 
of the fruit or seed. The belief that new 
or fresh cucumber, squash and melon seed 
tend to produce plants which run to vine 
rather than fruit, was also found to be 
erroneous by the New York Cornell Sta- 
tion. The muskmelon was grafted on the 
watermelon, and both of these on the cu- 
cumber by the station. The staminate 
flowers usually appear 5 or 6 days earlier 
than the pistillate flowers on these plants, 
and are from 6 to 24 times as numerous. 

DANDELION (Taraxacum officinale) 

The dandelion, a perennial and trouble- 
some weed in lawns and fields and occur- 
ring abundantly in all parts of the country 
except the South, is frequently gathered 
for greens and is much prized for that 
purpose. The root is also used for medi- 
cine. Near some of the larger cities im- 
proved varieties are grown commercially. 
The seed are sown in the spring in rows 
12 to 18 inches- apart and covered % inch 
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deep, about 3 pounds being required to 
sow an acre. The seedlings are thinned 
to stand a foot apart in the row. The 
crop is gathered the following fall or 
spring and marketed like spinach. Sandy 
loam soil is best suited for the crop. The 
plants may be partly blanched by the use 
of boards or other covers. If cultivated 
for medicinal purposes the roots may be 
dug in the fall of the second season. The 
yield is sometimes as high as a thousand 
pounds per acre, but the demand for the 
product is very limited and the grower 
runs the risk of seeding adjacent land 
with a most undesirable weed. 

DASHEEN ( Colocasia esculenta) 
Dasheen, a plant of the arum family, 
to which belong the calla lily and jack- 
in-the-pulpit, with broad leaves resem- 
bling those of caladium or “elephant ear” 
and large starchy roots or corms weighing 
from 1 to 10 pounds, is a standard food 
crop among Polynesians from New Zea- 
land to Hawaii, where it is known as taro. 
A strain of this Oriental taro was intro- 
duced into Florida in 1913 under the 
name dasheen where it is now cultivated 
in considerable acreage. In Hawaii some 
50 varieties of taro are commonly grown, 
classified by color as pink, white, and yel- 
low or grouped from the cultural stand- 
point as upland, and irrigated taros. The 
upland taro is grown without irrigation, 
while the irrigated taros are raised in the 
same -manner as rice, the land being sub- 
merged for the most of the crop season. 

These vegetables are of tropical origin, 
do best in frost-free regions, and must 
have at least a 7-month season for matur- 
ing. In Hawaii the stems may be cooked 
as a green vegetable, the young blanched 
shoots may be eaten like asparagus, but 
the tubers are the product for which taro 
is raised. These tubers are eaten boiled 
like potatoes or baked into taro cakes, 
and a large variety of culinary confec- 
tions, but chiefly in the form of poi. Poi 
is one of the universal foods of the Poly- 
nesians. It is easily prepared from taro 
by boiling the tubers and mashing them 
with the addition of water into a smooth 
sticky paste which is either eaten fresh 
or is allowed to ferment. 

The dasheen of the South requires a 
rich, moist soil like those of the hammock 
lands of Florida. Small tubers of 2 or 3 
ounces 7 weight are used for planting, to 
be covered about 3 inches deep, 2 feet 
apart in rows 4 feet distant. They may 
be planted in February as far north as 
the coast of South Carolina. By mid- 


summer the leaves may reach a height of 
5 to 7 feet and harvesting of the earliest 
tubers may begin in September. 

A great variety of table foods have 
been prepared from dasheens and taros. 
The tubers have also been used as a 
source of starch, stock feed and industrial 
alcohol and in the preparation of a flour 
which has been used in making bread, 
pancakes and crullers. 

EGGPLANT (Solarium melongena) 

This vegetable is grown commercially 
only in the South, the northern border be- 
ing New Jersey and Long Island. Farther 
north the crop is not certain and is grown 
only to a limited extent for home use. 
Its culture is similar to that of the to- 
mato, except that it requires a much 
longer season to mature. 

The plants should be started under 
glass and should be at least 6 or S inches 
high and vigorous when set in the field. 
Transplanting to the open field should 
not take place until the soil is warm and 
all danger from frost is past. In the 
North this will be from June 1 to 15. 
When only a few plants are wanted it 
will be better to buy them. Ten or 12 
plants will be sufficient for a large family. 
The plants are best handled in 2-inch or 
3-inch pots as they then suffer no check 
when transplanted to the field. The se- 
cret of growing eggplants is to use vigor- 
ous, thrifty plants and keep them growing. 
Any check to growth is exceedingly diffi- 
cult to overcome and invites failure. 

The plants require a warm, sunny ex- 
posure and thrive best in a rich, loamy 
soil that is fairly dry. Manure heavily. 
Set the larger growing varieties about 3 
feet apart each way and the smaller va- 
rieties a less distance. Cultivate thor- 
oughly throughout the season. Only the 
earlier varieties should be grown in the 
North. The fruits may be used for cook- 
ing from the time they are % grown until 
maturity. Of the different varieties Black 
Beauty and Florida High Bush are most 
raised. 

Diseases: Anthracnose ( Gloeospor - 
ium melongenea) appears as a shallow pit 
on the surface of the fruit which becomes 
marked with small pink specks. The 
standard fungicides will control the dis- 
ease. (See Spraying,) 

Brow t n Rot. Bee under Potato . 

Damping Off. See under Cucumber 

Leaf Spot (Phyllosticta hortorum ) is 
recognized as brown or grey dead patches 
on the leaves, which are covered with 
black specks. Shrunken patches also ap- 
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pear on the fruits. The disease may be 
controlled by rotation of crops, mulching 
with hay, and repeated applications of 
Bordeaux mixture. 

Seeding Stem Blight ( Phoma solani) 
causes a shrinking of the stem near the 
ground, with death of the tissue and fall- 
ing over of the stem. Slightly affected 
plants may live for some time but make 
poor growth. The best treatment consists 
in spraying the soil and bases of the stems 
with Bordeaux mixture. 

GREENHOUSE 

This is a general term applied to all 
glass houses in which plants are grown 
or kept green, except hotbeds and cold 


dens since early colonial days, but when 
the large importations of these plants, 
which have hitherto come from Europe, 
are cut off more attention is being given 
to their cultivation. Most of them are 
easy to raise and require no special care. 
Such familiar herbs as anise, lemon balm, 
sweet basil, borage, caraway, catnip, cori- 
ander, dill, fennel, sweet marjoram, mints, 
sage, savory, tarragon, and thyme are 
cherished by many a housewife who finds 
place for them in the corner or border of 
the flower or vegetable garden. When 
mature they are cut and hung up in an 
attic or dry store room, where they may 
be drawn upon when a special culinary 
seasoning is desired. 
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frames. A house for the display of plants 
is called a conservatory; for the culture 
of tropical or semitropical plants, a hot- 
house or stove; for growing vegetables 
and fruits out of season, a forcing house, 
etc. 

The principles of greenhouse construc- 
tion, heating and management are com- 
plex and technical. Consult the horticul- 
turist of your State Experiment Station. 

HERBS 

The use of aromatic herbs and drug 
plants goes back in history to the begin- 
ning of cookery and medicine. Some of 
them have been cultivated in home gar- 


Some 800 or more native American 
plants have been used for medicinal pur- 
poses, some of slight or doubtful efficacy, 
others of known value and recognized in 
the pharmacopoeia. Wintergreen and cas- 
cara are among the latter. Boneset, bur- 
dock, cherry bark, mayapple, pennyroyal, 
tansy, valerian and elecampane suggest 
themselves as a part of the battery of 
grandmother’s remedies for family ills. 
Many of these plants meet with little de- 
mand, but for some of them the consump- 
tion runs up to 50 tons or more yearly. 

Not only is there an increasingly active 
interest in the collection of native medici- 
nal plants, a pastime which the farm boy 
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DRYING PEPPERMINT 


Peppermint and ginseng, however, have 
enjoyed so much publicity that the meth- 
ods and extent of their culture should 
receive attention. Peppermint and pep- 
permint oil have been used in medicine 
for 1500 years or more. The first distilla- 
tion of the oil in the U.S. was reported 
from Wayne County, New York, in 1816. 
Since I860 the crop has been raised in 
Indiana and adjacent States. The peak 
of production in the U.S. was reached 
in 1930 when over 55,000 acres were in 
cultivation. The present acreage is about 
33,000 located in Indiana, Michigan, Ohio, 


should be cultivated again and rows 
marked off 2^2 to 8 feet apart. The 
“roots” are laid in these rows practically 
end to end so that there is a continuous 
line of roots, and kicked in with the feet. 
The roots are planted about the time corn 
is put in. An acre of plants will furnish 
enough roots to plant 8 or 10 acres, and 
a man will set about an acre a day. On 
large farms the roots are put in by a mint 
planter. The new plants appear in about 
2 weeks after setting. Mint requires con-, 
stant cultivation to keep down weeds. 
The crop is cut with a mower or by hand 
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with a scythe when first in bloom, allowed 
to cure like hay, then raked into rows or 
heaps and drawn to the still. Where the 
season is long 2 cuttings can be secured 
the same year. The ground is plowed to 
the depth of 6 inches each fall and the 
crop conies on again without resetting. 
The second and third year crops are con- 
sidered most profitable. 

The oil is extracted by distillation. The 
plants are placed in a large vat with a 
perforated false bottom and steam run 
through it for 35 minutes to an hour. 
The oil, being volatile, is carried out with 
the steam into a long worm condenser 
cooled with water. It is collected in vats 
and the oil readily rises to the top and is 
drawn off. 

According to some recent experience, 
young plants which start up in early 
spring from runners in old established 
fields may be used for new plantings. 
This plan makes it possible to plant late 
enough in the spring to avoid the ill 
effects of cold weather. 

Spearmint, in addition to being culti- 
vated everywhere in gardens for use in 
preparing meat sauces, salads, soups and 
stews, and for mixing with liquors, is also 
cultivated and distilled for its oil like 
peppermint, but there is less demand for 
it. It is easily grown in home gardens 
from the rootstocks and persists from 
year to year with little care. 

Ginseng ( Panax quinquejplium) is a 
native plant which grows wild in wood- 
lands from Canada south to Alabama and 
westward to the Mississippi. It has long 
been a standard item in the list of medi- 
cines of the Chinese herb doctor, and for 
more than a century we have been ex- 
porting ginseng to China, during the past 
decade to the value of about a million 
dollars annually. At first it was a mat- 
ter of collecting the roots of the wild 
plants but the assiduity of collectors and 
the gradual diminution of its natural 
woodland, nearly exterminated the wild 
plant and furnished an opportunity for a 
few experienced and well located growers 
to engage in ginseng production as a culti- 
vated garden crop. 

This plant is a perennial herb 6 to 24 
inches high. A main stem the size of a 
lead pencil is sent up from the root each 
year which bears at its top from 1 to 4 
(usually 3) compound leaves, in the axil 
of -which is borne a flower stalk 2 to 5 
inches long. From 12 to 100 bright red 
berries, much resembling in appearance 
dogwood berries, are borne on this flower 
stalk. The root is spindle or carrot 


shaped, varies in size from % inch in 
diameter to 1 inch or more when 5 or 6 
years old. The weight in the latter case 
may reach an ounce or more. 

The plant is propagated from seed 
planted in the fall. The seed gathered 
in July, if sown in the fall, may germinate 
the following spring, but as a rule it lies 
in the ground 18 months before germinat- 
ing. The germinating power of the seed 
is destroyed if they are allowed to dry 
out. It is usual, therefore, to stratify 
them in moist soil in the fall the same as 
nuts. The seed should be put in boxes 
with alternate layers of moist sand and 
the box buried in the open ground over 
winter and summer, and the seed planted 
the fall following. 

Plantations of ginseng may be made in 
the natural woods or in cultivated ground. 
In the latter case artificial shade must be 
provided. In its natural state ginseng 
develops best on east and north hillsides 
and generally in dense shade. It prefers 
a rich soil inclining toward a sandy loam. 
When plantations are made in the woods 
the underbrush should be cut out and soil 
dug up to a depth of 6 inches, removing 
all surface roots. After planting, a thin 
layer of leaf mold is spread over the seed, 
and they are left alone until they come 
up. The crop requires no other cultiva- 
tion than the removal of the weeds and 
the subsequent gathering of the crop. 

The roots develop slowly and should 
not be gathered before they are 5 or 6 
years old. They continue to increase in 
size until about 10 years old, when the 
main root begins to grow woody and 
finally sloughs off, leaving a younger root 
in its place. Nearly every root produces 
2 or 3 stem roots, which spring from the 
rootstock near the crown. If these are 
carefully removed and transplanted they 
develop into as good roots as though 
grown from the seed. This method is 
frequently employed in starting a planta- 
tion from wild roots, and when cultivated 
plantations are dug over these smaller 
roots are saved out and transplanted 
again, and only the larger roots sold. 

When a plantation is started on culti- 
vated open ground the soil should first 
be made rich with leaf mold or well- 
rotted barnyard manure. The seed should 
be planted as noted above, or may be 
planted close together in a seedbed and 
afterward transplanted when 1 or 2 years 
old. Successful growers in New York cover 
their entire plantation over with a screen 
to afford shade. This is conveniently 
made of lath spaced about as far apart 
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as the lath is wide. The screen should 
be 4 or 5 feet from the ground for con- 
venience in working. In the partial shade 
of this screen the plants grow well. 

Blight is one of the worst ginseng dis- 
eases and affects leaves and stem, appear- 
ing as brown canker spots. It may be 
controlled by 4 applications of Bordeaux 
mixture, spaced through the season. Gin- 
seng is also attacked by damping off, root 
rot, mildew and nematode worms, for 
the control of which it is wise to call 
for the advice of the plant pathologist of 
the State Experiment Station. 

HORSE RADISH ( Cochlearia armora- 
cia ) 

This plant is grown for its pungent 
root, which is _ grated and mixed with 
vinegar as a relish for meats, oysters, etc. 
It is a hardy perennial but in commercial 
culture is grown as an annual. It is fre- 
quently seen in out-of-the-way places on 
old homesteads, where it grows without 
attention, furnishing an indifferent supply 
of branching woody roots of poor quality. 
This is not the way to grow horse radish. 

The crop grows best on rich, cool clay 
loams. It never produces seed. It is 
propagated commercially by 3-inch to 7- 
inch cuttings of the small side roots. 
These are saved from the trimmings when 
the roots are dug in the fall for market. 
They are tied up in bundles and pre- 
served over winter like the marketable 
roots in a cool cellar or pit. The horse 
radish root makes its best growth in the 
cool weather of fall, hence there is no 
hurry in setting the root cuttings out in 
the spring. They are frequently set in 
the rows of early cabbage, radishes or 
beets, and when these crops are removed 
the ground is given up to the horse radish. 

The cuttings are set top end up 2 to 
5 inches below the surface of the soil. 
They may be set perpendicular, slanting 
or horizontal, and will give about the 
same results by all 3 methods. The rows 
should be 2% feet apart to admit of horse 
cultivation and the cuttings 10 to 12 
inches distant in the row. The plant will 
stand considerable abuse, and if the leaves 
appear above the ground before the other 
crops are removed they may be cut off 2 
or 3 times without injury. After the cab- 
bages or beets are harvested 1 cultivation 
is usually sufficient before laying the crop 
by, since the plant grows rapidly and its 
broad leaves soon cover and shade the 
ground, keeping down weeds. 

The growing roots are of inferior qual- 
ity and should not be dug at the earliest 


before September. The later in the fall 
they are dug the better the quality. For 
home use the roots may be left in the 
ground over winter and dug whenever 
needed, but commercially they are dug 
in the fall, the side roots trimmed off and 
saved for next year’s planting and the 
marketable roots stored where they will 
not dry out, either in a cool cellar, or bet- 
ter still, in pits. 

In order to produce well-shaped roots 
without side branches commercial, dealers 
may lift the sets twice during the season 
to rub off all the small roots except the 
bottom ones, replacing the sets after the 
operation. 

For home use 8 or 10 plants will usually 
be sufficient for a large family. They 
may occupy a plat 3 by 6 feet or fill out 
a row of rhubarb in the garden and 
treated as a perennial. The roots thus 
produced will be irregular, unmarketable 
and of inferior quality, but there is no 
trouble in growing the crop. More .satis- 
factory results will be obtained by treat- 
ing the crop as an annual and setting out 
a few cuttings each spring. The increased 
value of the crop will more than repay 
the increased trouble in growing. Horse 
radish is seldom troubled with insects or 
fungus pests. 

Enemies; Leaf Spot ( Septoria arm - 
oraciae) causes the leaves to turn yellow, 
with the formation of numerous holes. 
Horse radish is sometimes attacked by 
leaf blight and leaf mold, If these dis- 
eases become so serious as to require 
treatment they may be checked by Bor- 
deaux mixture. 

Flea Beetles are often injurious to the 
leaves. For treatment see Flea Beetle . 

HOTBED 

Hotbeds are low glass-covered frames 
or boxes in which plants are grown by the 
aid of artificial heat. By the use of the 
hotbead many plants may be started con- 
siderably in advance of the usual time of 
seeding outdoors and the earliness of the 
crops thus greatly advanced. Radishes 
and letture are often grown to maturity 
in the hotbed before they can be sown 
outdoors, and cabbage, tomatoes, egg- 
plant, etc., are usually started in hotbeds 
and transplanted to the open field when 
the weather permits. 

Hotbed frames are usually made of 
inch boards. If the boards on the back 
of the frame are 15 inches wide those in 
front should be 10 to 12 inches wide. 
This will give a slant to the sashes, so 
that water will run off quickly and permit 
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a better utilization of the sun's heat. The 
frames are usually made 6 feet wide and 
as long as desirable. However, as the 
sashes are usually 3 feet wide the length 
of the frame should be some multiple of 
3. A serviceable bed for farm purposes 
is 6 feet wide and 12 feet long. In cold 
weather shutters are put on at night over 
the glass, or some form of mat to better 
protect the plants. 

Fresh horse manure or sometimes sheep 
manure, is the material generally em- 
ployed in heating the hotbed. The ma- 
nure may be spread on top of the ground 
and the frame set over it, or a pit may be 
dug in the frame and the manure placed 
in the pit. On well drained ground the 
latter is perhaps the more usual way. 
The fresh manure is first gathered in a 
pile under shelter. It soon begins to fer- 
ment and heat; or if it should be slow 
about heating, fermentation may be 
started by pouring a pail or so of hot 
water on the center of the heap. After 
the manure begins to heat well it should 
be forked over and the outer portion of 
the heap thrown on the inside of the pile. 
The clear horse manure heats too vio- 
lently and should therefore be mixed w r ith 
about its own bulk of leaves or fine straw. 
When it has heated up the second time it 
is ready to put in the hotbed. 


In the more Northern States when the 
bed is started, from late February to the 
middle of March, a layer of manure IS 
to 24 or even 30 inches deep should be 
put into the frame and well trampled 
down. Farther south, and when the 
weather is warmer, a layer 8 to 10 inches 
thick may be sufficient. The manure 
should extend beyond the dimensions of 
the frame to more thoroughly keep out 
the cold, and the outside of the frame 
should be banked up level with the ma- 
nure on all sides. As a further protection 
from cold the hotbed should be made on 
a southerly exposure protected from the 
north by buildings, windbreaks or a high, 
tight board fence. 

The manure in the hotbed should be 
covered 4 to 6 inches deep with good rich 
sandy soil mixed with compost. There 
should be a space of 6 to 10 inches be- 
tween the earth and the sash on the lower 
side. The manure in the hotbed will heat 
violently for a few days. When the tem- 
perature of the soil begins to fall below 
90 degrees F., as indicated by a ther- 
mometer, seed may be sown. The ma- 
nure will continue to furnish heat for 
6 or 7 weeks before it becomes exhausted. 

Considerable attention is necessary in 
the care of the hotbed that the plants do 
not grow spindling and soft. On warm 
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days the sash at the upper end should he 
raised 1 or 2 inches, and if the wind is 
not blowing and the sun shines even more 
air should be given. As warmer weather 
approaches more and more air should be 
given the plants, until the sashes are 
finally removed entirely during the day- 
time and left oft at night when danger 
from frost is past. 

Cold Frame. A cold frame is made 
exactly like a hotbed, except that no ma- 
nure is used for heating. The only heat 
used is that obtained from the sun, which 
is retained by the glass. Plants can be 
started in a cold frame sooner than they 
can be seeded outdoors, but not so early 
as in a hotbed. 

LETTUCE 

The commercial lettuce crop has varied 
from 145 to 175 thousand acres during 
the past decade, California and Arizona 
being the leaders in the early crop, and 
California, Colorado, Idaho and New 
York in the late crop. Since California 
raises more than half of the total com- 
mercial lettuce of the U.S. that State is 
able to flood the market east of the 
Rockies so that growers in these States 
have been unable to compete except dur- 
ing periods of light receipts from the 
West, notwithstanding the fact that the 


transportation cost from the Imperial 

Valley was $1.70 a crate. 

Lettuce is a salad plant of first rank. 
It is extensively forced in greenhouses 
during' the winter and in hotbeds and cold 
frames in early spring. Out of doors 
it is planted from spring until fall. It 
will withstand quite a severe frost with- 
out injury. In farm practice the seed 
may be sprouted in boxes, kept in the 
kitchen window, or in a small hotbed 
or cold frame like cabbage, and then 
transplanted to the garden as soon as the 
ground can be worked. It grows best in 
clay loam soil made rich with well-rotted 
barnyard manure. The plants should be 
set 12 inches apart each way. Frequently 
it is grown between the rows of other 
plants, like cabbage or cauliflower, and 
matures and is removed long before these 
need the space. 

Ordinarily in farm practice the seed is 
sown in the open ground at intervals from 
early spring to October in rows about a 
foot apart and thinned to stand 6 or 8 
inches apart in the row. The loose grow- 
ing varieties mature the quickest and 
should be used for the very early and 
very late crops. The larger head let- 
tuces are the finest for the early sum- 
mer and fall crops. The crop should be 
grown rapidly if crisp, tender lettuce is 
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to be secured. To this end the soil should 
be very rich. A quick growth is some- 
times secured by the application of ni- 
trate of soda scattered broadcast along 
the rows at the rate of 200 to 300 pounds 
per acre and well raked in. Early Curled 
Simson or Prize Head is a very good va- 
riety for early spring use. Hanson is a 
solid headed form suitable for spring or 
early summer. Salamander is another 
good summer sort, and there are many 
others. In growing lettuce much depends 
on the manner in which the seed is grown. 

Of late years lettuce has become one 
of the most important vegetables^ grown 
in the greenhouse. It is started in flats 
in the fall and ultimately transplanted to 
benches or pots in the greenhouse. If 
grown in pots 2 or 3-inch sizes are used. 
The pots are plunged in a bench so that 
the tops are covered about half an inch 
with soil. In pot culture, compact early 
maturing heads are secured which may be 
marketed without disturbing the roots. 
The plants thus keep fresh for a long time 
when exposed for sale. In winter culture 
the sun is low and the days are short and 
often cloudy, and the time required to 
mature a crop is thus often prolonged 2 
to 4 weeks. Experiments at the New 
York Cornell and other stations indicate 
that the crop may be hastened 10 days to 
2 weeks by the use of ordinary electric 
arc lights or incandescent gaslights. By 
the use of the latter at the West Virginia 
Station the lettuce grown was taller, 
heavier, grew faster and matured quicker 
than lettuce grown under normal condi- 
tions. Ordinarily a crop of lettuce ma- 
tures in the greenhouse within 6 or 7 
weeks from the last transplanting. 

Enemies: Drop. See Stem Rot un- 
der Cucumber . 

Leaf Rot appears first in the lower 
leaves which lie on the ground. The 
green blade rapidly rots away, leaving the 
midrib unaffected. In plants attacked by 
drop or leaf mold the midrib is affected 
first. 

Downy Mildew ( Bremia lactucae) ap- 
pears as large yellow or dead spots on the 
upper side of the leaves, with correspond- 
ing mildewed areas on the lower side. 
The disease spreads most rapidly under 
moist conditions. 

Anthracnose ( Marsonia perforcms) 
attacks the leaves in small areas which 
die and fall out, leaving holes in the leaf 
blade. Small leaves become much dis- 
torted and drawn together. 

Lettuce is also subject to the attacks of 


bacterial stem rot, leaf mold, leaf spot 
and nematodes. 

Drop and leaf _ rot may be entirely 
checked by sterilizing the soil or by cov- 
ering the soil to a depth of 2 to 4 inches 
with sterilized sand. All lettuce diseases 
are most prevalent in, or almost confined 
to, greenhouses. Badly infected soil may- 
be removed and the house refilled or the 
soil may be treated with hot water. Sub- 
irrigation lessens the amount of rot by 
reducing the surface moisture. Fumiga- 
tion by hydrocyanic acid gas has a 
slightly beneficial effect in controling let- 
tuce diseases. It should be remembered 
that lettuce grows vigorously at rather 
low temperature, while rot thrives best at 
higher temperature. 

Cutworms are sometimes destructive 
to the seedlings. They are best combated 
by the use of poisoned bran bait. 

Plant lice may attack lettuce in such 
numbers as to do serious damage. Nico- 
tine dust containing 2 per cent of nicotine 
will hold them in check. 

MOLES 

Moles are small, familiar animals, read- 
ily distinguished by their soft dark fur, 
long pointed nose and large, strongly de- 
veloped front feet, which are used in 
throwing aside the dirt in making their 
burrows. The relationship of moles to 
agriculture has often been misunderstood, 
and it is probable that much, if not all, 
of the injury which is attributed to moles 
in gnawing the roots of fruit trees and 
garden crops is really due to mice. Moles, 
and their nearest relatives, the shrews, 
are almost exclusively insectivorous in 
feeding habits and burrow through the 
ground in pursuit of insects. They are 
usually to be considered beneficial on ac- 
count of these habits, but when they bur- 
row extensively in lawns or about the 
roots of some garden plants they may 
cause considerable damage. If it is de- 
sirable to exterminate them they may be 
captured in their burrows in the evening 
by a shovel and spade, or by the use of 
traps, and carbon bisulphid applied in a 
manner similar to that recommended for 
ground squirrels is also very effective. 

MUSHROOMS 

For a long time the demand for mush- 
rooms, fresh, canned or in soups, has been 
increasing. Commercial growers produce 
about 35 million pounds annually. The 
industry is mostly located in certain cen- 
ters around large cities. 

They are frequently called toadstools. 



GARDEN CROPS 

Many edible and poisonous species are 
common in woods and meadows, but the 
one usually gathered and eaten or sold in 
the market is Agaricm campestris. This 
is common in old meadows in the fall and 
is characterized by having pink colored 
gills. It varies in height from 1 to 3 
inches and in diameter from 2 to 4 inches. 
Many misleading statements have been 
made regarding the food value of mush- 
rooms, the term “vegetable beefsteak/’ 
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specially prepared soil and dried in cakes 
or flakes it becomes known as spawn and 
is used for starting new mushroom beds. 
The details of mushroom growing and the 
characteristics of the many native edible 
and poisonous species are too extensive 
for treatment here. 

MUSKMELON 

Muskmelon is here understood to in- 
clude the common forms of muskmelon 
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etc., being applied to them. Many analy- 
ses and digestion experiments show that 
75 to 92 per cent of mushroom is water, 
and the total amount of protein is com- 
paratively small. Not more than half of 
the dry matter present is digestible. 
Mushrooms are inferior in food value to 
potatoes, and this statement about sum- 
marizes their food value except from the 
standpoint of a relish and variety. 

Mushrooms are extensively cultivated 
in the vicinity of cities and bring good 
prices. The mushroom plant itself is a 
white or bluish-white mold that grows 
just beneath the surface of the soil. The 
part above ground that is seen and eaten 
may be called the fruit of the plant. This 
mold or fungus forms a network of 
threads underground. When grown in 


(called also cantaloup by the trade), 
honey ball, honey dew, casaba, and Per- 
sian melon. The commercial area of 
these melons runs from 125,000 to 130,000 
acres with a production of 13 to 14 mil- 
lion crates yearly, the leading States being 
California, Arizona, Georgia, Indiana, 
Maryland, North Carolina, Texas, Colo- 
rado and Michigan. Of the total carlot 
shipments about 13,500 are of the canta- 
loup type, while 7000 are of other types 
of melons. 

The muskmelon is an annual trailing 
vine, sensitive to frost, bearing round or 
oval fruits which -weigh about 1% to 6 
pounds. It is successfully grown all over 
the United States and is an important 
commercial product. It resembles the 
cucumber in manner of growth and is cul- 
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tivated like it. Contrary to the usual 
belief, it does not cross with cucumbers, 
squashes, etc., and the quality of the fruit 
is not injured when they are planted with 
or near these crops. The term cantaloup 
is frequently but incorrectly applied to 
the whole group of muskmelons. It is 
properly applied to only one group, Cu- 
cumis melo cantalupensis, which is char- 
acterized by a hard, scaly and often 
deeply furrowed rind, having a warty 
appearance like a Hubbard squash. The 


out- somewhat, a little rich dirt filled in, 
and 6 to 8 seeds planted on each. Bot- 
tomless berry boxes or tin cans filled with 
rich soil may be used in the same way. 
The plants should be hardened off and 
set in the field after all danger is past, 
and the 3 strongest plants allowed to 
stand in each hill. A cloudy day or late 
afternoon is the best time for transplant- 
ing. In dry weather a pint or more of 
water should be given each hill after the 
plants are set. 
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true cantaloup is little grown in this 
country. 

Soil and Planting, The muskmelon 
requires a quick, warm sandy loam for 
its best growth. It is a long season crop, 
and in the North, especially, the plants 
are frequently started under glass. Ex- 
periments at a number of stations show 
but little, if any, advantage for this prac- 
tice over outdoor planting. In Arkansas, 
however, it increased the earliness of the 
crop from 12 to 20 days. In farm prac- 
tice transplanting is not advisable, but 
the special grower may find it profitable. 
Muskmelons transplant with difficulty. 
It is generally advised that they be 
planted on thick sods cut 4 inches square. 
These should be placed close together, 
grassy side down, in a hotbed hollowed 


Fertilizing. The usual practice in 
growing melons outdoors is to plant 10 to 
15 seeds in hills 3 feet apart in rows 6 feet 
apart. In growing on a small scale a 
couple shovelfuls of well-rotted barnyard 
manure should be spaded deep under 
each hill. Three or 4 inches of soil should 
be put over the manure, the seed planted 
and covered with 2 or 3 inches more of 
soil, making the top of the hill slightly 
above the level of the ground. 

At the Arkansas Station Walker found 
that applying the manure to the surface 
of the ground and working it into the soil 
with a fork gave just as good or better re- 
sults as regards yield, size and earliness of 
melons as by digging a hole and putting 
it under the hill or in trenches around 
the hill, and much cheaper. In com- 
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mercial practice he recommeds that the 
manure be applied in strips 8 to 10 feet 
apart on well-prepared land. The manure 
should be mixed with the soil by passing 
back and forth several times along the 
strip with a bull tongue or single shovel 
plow, after which the soil should be 
thrown into a low, broad ridge, dragged 
and harrowed. On this strip the seed 
should be planted about IS inches apart. 

The New Jersey Station secured an in- 
crease in yield of muskmelons of 115 per 


Hearts of Gold, Powdery Mildew- Re- 
sistant No. 45, Rocky Ford, Tiptop, 
Golden Beauty Casaba, Honey Dew, and 

Santa Claus Persian. 

Melons occupy considerable space, 
rather too much space for a small home 
garden where their cultivation can faardlv 

be justified. 

The diseases and insect pests which 
.cause trouble in melon growing are the 
same as those which attack cucumbers 
and are considered under that crop. 
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cent by the use of 150 to 200 pounds of 
nitrate of soda per acre. Half the ferti- 
lizer was applied at planting time about 
the hills and worked into the soil, and the 
remainder about 3 weeks later. Dried 
blood and sulphate of ammonia used in 
the same manner were a little less ef- 
fective, but increased the yield from 87 
to 91 per cent. A handful or two of fer- 
tilizer should be mixed into the soil of 
each hill. 

^ In the West/ where irrigation is prac- 
ticed the water should be kept confined to 
the 'furrow and reach the roots of the 
plants only by percolation. This keeps 
the melons dry and the vines from be- 
coming covered with sand. 

Among the numerous varieties of melons 
mention should be made, of Defender, 


MUSTARD (Brasdca spp.) 

Mustard is grown for "greens” and for 
seed, the latter forming the well-known 
condiment. The best of the mustards for 
greens is B. alba which is to be sown 
thickly in drills in spring or fall. The 
Black Mustard (B. nigra) is the one 
chiefly grown for seed. Mustard requires 
a warm, rich soil, preferably of a sandy 
loam nature. It is seeded either broadcast 
or in drills; if broadcast about 8 quarts 
of seed per acre are required; if in drills 
24 inches apart 6 quarts is 1 sufficient. 
Plants are left 6 to 12 inches apart in the 
row. When a majority of the pods have 
turned yellow the crop is cut with a 
reaper or scythe and put in piles for a 
day or so to cure. It is then drawn 
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to the barn and, when perfectly dry, 
threshed. 

Mustard frequently becomes a weed, 
but is easily controlled by cultivation. 

GUMBO or OKRA (Hibiscus esculen - 
tus) 

Okra or gumbo is a tender annual vege- 
table of easy culture. It is grown mostly 
in the South. The part eaten is the green 
mucilaginous pods which are used in 
soups, sauces and stews. It thrives in all 
garden soils. The seed is sown about the 
time snap beans are put in. It should be 
seeded 1 inch deep in drills 2 to 3 feet 
apart, depending on the size of the variety 
grown, and the plants thinned to stand 
12 to 18 inches apart in the row. The 
green pods are used for cooking as long 
as they snap readily. Older pods should 
be removed so that the plant will remain 
longer in bearing. The green pods may 
also be preserved in brine like cucumbers 
or dried for winter use. 

Dwarf varieties are best for the North- 
ern States. Of these Dwarf Green, and 
White Velvet are among the best. 

ONIONS 

Onions is here used in the plural to in- 
clude a group of closely related plants 
known as Chives, Garlic, Leek, Onion and 
Shallot. Most if not all of them have 
been used for human food since the 
earliest historical times. In the Book of 
Numbers we read the complaint of the 
hungry Israelites, “We remember the 
leeks that we did eat in Egypt and the 
onions and the garlic." In 450 b.c. 
Herodotus learned that the expenditures 
for onions in the rations of the thousands 
of workers during their 20 years of toil 
in erecting the Cheops pyramid amounted 
to the equivalent of $2,000,000, a con- 
vincing proof of the important role played 
by onions in human affairs. Leaving out 
of consideration for the moment the small 
family patches in farm gardens (and it 
would be difficult to find such a garden 
without onions in it) the commercial onion 
production in the U.S. has been 14 to 17 
million sacks during the past few years, 
raised on about 120,000 acres, chiefly in 
New York, Michigan, Colorado, Texas, 
Idaho, Oregon, California, Wisconsin, 
Indiana, Massachusetts and New Jersey. 
The early crop comes mostly from Texas, 
Arizona and California. 

Probably no garden crop is more nearly 
universally distributed than onion. One 
can scarcely find, even off the beaten 
track, on any of the continental areas or 


in the islands of the seven seas, a locality 
where one or another of the onion group 
is not raised for food. To this ubiquity 
there is joined a corresponding adapta- 
bility to the most varied soil and climatic 
conditions. This is particularly true for 
onions. In this country chives, garlic, leek 
and shallot are grown chiefly in localized 
areas in trucking centers near large cities. 
Onion production has kept pace with the 
onion consuming capacity of our popu- 
lation, and, as is the case also with po- 
tatoes, the price of onions rises and falls 
according as the crop exceeds or comes 
short of the average level of production. 

But while the onion is remarkably 
adaptable to soil and climate, there are 
certain conditions which are essential to 
the best returns. The onion needs an 
abundant and uniform supply of moisture 
during its active growing life, but must 
have dry weather for the final stages of 
ripening. Unless the bulbs can be thor- 
oughly dried and cured before harvesting, 
the quality is inferior and heavy losses 
from decay may be expected. Arid re- 
gions with adequate irrigation water for 
the growing season can most easily pro- 
vide those conditions. Even our northern 
humid sections are usually favored with 
a dry period in fall when the onions may 
be properly cured. 

Onions cannot ordinarily be planted 
year in and year out on the same land 
without running into trouble. The ground 
becomes so thoroughly infested with dis- 
ease and insect pests that satisfactory re- 
turns from onions are impossible. In 
every locality a short rotation may be 
devised to avoid that difficulty, but the 
intervening crop should not be one that 
takes too much fertility from the soil. A 
legume to be plowed under as green ma- 
nure is first choice. 

The best soil for onions is a rich, well- 
drained loam. Heavy clays, hillsides and 
stony land should be avoided. Excellent 
crops are grown on deep, rich muck lands 
that have been under cultivation for 3 
or 4 years. Such lands should contain a 
fair admixture of sand and the water level 
be about 2% feet below the soil surface. 
New, raw muck lands give poor returns. 
The land for onions should have been 
into some heavily manured hoed crop 
the preceeding season and practically free 
from weed seeds. It is a mistake to at- 
tempt to grow onions on weedy or run- 
down land. 

A rather firm seedbed which results 
from fall plowing is desirable and gives 
the best results. A second crop of clover 
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heavily fertilized with barnyard manure 
and turned under in the fall, followed by 
potatoes the next spring, makes an ex- 
cellent preparation for onions the second 
year. A heavy top dressing of well-rotted 
barnyard manure or compost should be 
applied in the spring at the rate of 40 to 
50 2-horse wagon loads and well worked 
into the soil with a disk harrow or narrow 
bladed cultivator; after this a complete 
commercial fertilizer analyzing 4 per cent 
nitrogen, S per cent available phosphoric 
acid and 10 per cent potash should be ap- 
plied. This is the fertilizer formula so 
popular with Long Island onion growers 
and should be applied broadcast at the 
rate of 500 or 1500 pounds per acre. If 
the land has been in a high state of culti- 
vation for some years the commercial fer- 
tilizer may replace in part the barnyard 
manure. Onion soil, however, cannot be 
made too rich. A top dressing of ashes 
and hen manure might also replace in 
part the commercial fertilizer. The most 
successful growers use them all, and in 
addition, from 250 to 750 pounds of 
nitrate of soda applied broadcast in 3 or 
4 applications during the growing season. 

Seeding. After the top dressing of fer- 
tilizers, hen manure, ashes, etc., has been 


applied it should be lightly harrowed in 
and the ground leveled with a smoothing 
harrow preparatory to seeding. The 
onion is one of the hardiest of our vege- 
tables, and the seed should be in the 
ground as early in the spring as the land 
can be worked. In the North the seeding 
should be completed by the middle of 
May. Farther south seed is sown from 
February to April, and in Texas and some 
other localities fall seeding is practiced. 
The rows should be 12 to 14 inches apart 
in hand cultivation, and about 30 inches 
in horse cultivation. Hand cultivation is 
usually practiced, and at the Texas Sta- 
tion was found to be as cheap and much 
more profitable than horse cultivation. 

From IS to 30 seed, depending on their 
vitality and the danger from grubs, are 
sown per foot of drill and covered 1 inch 
deep. Care should be taken that the seed 
drill drops correctly. Ruv only the best 
seed. From 3 to 6 pounds are required 
per acre. 

For small scale operations or home gar- 
den purposes, there may be an advantage 
to be gained by sowing the seed early in 
the seedbeds and then transplanting the 
seedlings, or by growing onion sets to be 
planted the next spring in the field. But 
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in extensive plantings sowing directly in 
the field, in rows 24 to 36 inches apart 
for horse cultivation or closer for hand 
culture, by means of seed drills is the 
prevailing method. Iiorse drawn drills are 
in use that plant as many as 7 rows at 
once. For such operations the soil must 
be put in the best possible tilth, level, 
finely pulverized and firmly packed. The 
system of seedbed and seedling trans- 
planting is used in growing Bermuda and 
Creole onions in order to get an earlier 
crop of more uniform size. 

With all types of onions frequent shal- 
low cultivation is imperative. Onions 
cannot endure weediness. Wheel hoes for 
hand work, preferably with a single wheel, 
are quite adequate for the purpose, 10 or 
more weedings usually being required per 
season depending on weeds and weather. 

Harvesting. As the onion bulbs ap- 
proach maturity the stalks become weak 
just above the bulbs and fall over on the 
ground. When the bulk of the tops have 
died down the crop is ready for pulling, 
even if some tops are still green and 
standing. Throw 2 or more rows together 
and leave on the ground for a week or 
more to cure. The tops of the onions 
may be twisted or cut off at any time be- 
fore marketing, but preferably when they 
are stored. 

Storing Onions. If the onion crop is 
kept till spring it should be stored in a 
dry cool place. In a damp cellar they 
are almost certain to sprout, even if the 
temperature is nearly down to freezing. 
A dry loft is the best place for them. 
Freezing does not harm them, but re- 
peated freezing and thawing makes them 
soft and induces sprouting. If they are 
frozen at the beginning of the winter 
they should be kept so until spring. After 
they thaw out they do not keep well and 
should be disposed of as soon as possible. 
Onions should never be put in deep piles, 
but spread out in shallow layers not more 
than 12 to 18 inches deep. They keep 
well in barrels with the heads out and 
holes bored in the sides to admit of a 
good circulation of air, or in slatted bins. 

Early Onions. The early green onions 
of spring are usually grown from sets or 
bulblets. Onion sets are grown by drill- 
ing in 30 to 40 pounds of seed per acre. 
Soil of only medium fertility is used and 
the seeding delayed in the spring until 
after most of the weeds have started. 
The object of thick seeding is to secure 
a crop of very small bulbs from the size 
of a pea to half an inch in diameter. 
They should be harvested in August or 


September and treated like the main crop 
of field onions. When these small onions 
(sets) are planted out 2 to 3 inches apart 
in rows a foot apart and about 3 inches 
deep they form a new bulb, which is 
ready for bunching and the table by early 
summer. Good, well enriched soil should 
be used and the plants kept cultivated, 
throwing the soil toward the plants. In 
the South sets and multipliers or potato 
onions may be put out in the fall. The 
use of sets practically insures a crop. It 
requires from 6 to 10 bushels to set out 
an acre. 

Among the numerous varieties of onions 
from winch choice may be made for use 
in home gardens, the Multiplier is a favor- 
ite for early green onions, and White 
Globe, American Silverskin, Yellow Dan- 
vers and Red Globe for main crop. 

Chives. This is a slender perennial 
plant resembling green onions, usually 
growing in tufts, and used as flavoring for 
soups and meat stews. Planting require- 
ments are the same as for onions if 
planted in rows, or they may be treated 
as a border row to the garden. As a 
border chives require little attention. 
They persist for several years and may 
become so matted that they require sepa- 
ration and transplanting. 

Garlic, a plant closely related to the 
onion, to be planted at the same time and 
to be given the same treatment in ferti- 
lizers and cultivation, is used chiefly as a 
seasoning. It is propagated by sets 
known as “cloves”. Each bulb is made 
up of several smaller segments which are 
separated for planting, in good soil 4 to 6 
inches apart. The bulbs mature in the 
fall and are then pulled, cured and tied 
in bunches, or more frequently braided 
into strings in which form they appear on 
the market. Garlic is in greater favor in 
Europe and Latin America than in the 
U.S. and must be rated as of minor im- 
portance in our home gardens. 

Leek is a flat leaved perennial of the 
onion family, somewhat milder than the 
onion, used chiefly for seasoning in 
cookery. The stem is like a large green 
onion without a bulb, attaining a length of 
6 to 8 inches and an inch or more in dia- 
meter. The leek is started from seed and 
otherwise handled in the garden like 
onions except that they are often planted 
in trenches and then hilled up as growth 
proceeds. 

Shallot is a perennial small type of 
onion, of a mild, delicate flavor, propa- 
gated by the cloves or segments into 
which the bulb splits. The bulbs are used 
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like onions, and the leaves like chives 
which they resemble but are wider. It is 
said to have been introduced into Europe 
from Asia and came to the U.S. from 
Europe. 

Enemies of Onions: Smut is per- 
haps the worst disease of this group of 
plants. It is due to a soil fungus which 
develops into masses of black powder 
in the leaves. Infested soil should be 
avoided if possible, if not “sprinkle 
formaldehyde solution (1 teaspoonful to a 
quart of water) in the drill after dropping 
the seeds, using about 3 quarts to each 
100 feet of row.” 

The Onion Thrips, a small insect 
which sucks the sap from the leaves 
causing an injury often called blast, may 
be conquered by repeated spraying with 
nicotine sulphate. 

The Onion Maggot may cause havoc 
in the crop by eating into the bulb and 
inducing decay. Tarred paper placed 
about the base of the stems may prevent 
the flies from laying their eggs, or dis- 
solve % ounce corrosive sublimate in 5 
gallons of water, pouring a half teacupful 
into the soil at the base of each plant. 

PARSLEY ( Carum petroselinum) 

The leaves of this plant are used for 
garnishing meat, fish and other dishes, 
and as a flavoring for soups and stews. 
The plant is a low-growing perennial 
usually cut-leaved. It grows in any good 
garden soil. The seeds are very slow to 
germinate. They should be sown early 
in the season in rows 10 to 12 inches 
apart and the plants thinned to stand 3 
to 4 inches in the row. A few plants will 
supply a family. If protected the plants 
will live over winter, or the roots may be 
put in boxes or pots and kept in the 
house, where they will furnish a winter 
supply .of leaves. 

Turnip rooted parsley is sometimes 
cultivated. The roots are boiled and used 
like eeleriac. 

PARSNIPS (Pastinaca sativa) 

This is a hardy vegetable used for both 
human food and for stock. It is grown 
like carrots are. The soil should be deep, 
mellow and rich and of a loamy nature. 
The seed must be fresh, not over a year 
old. Sow % to 1 inch deep in rows 15 
to IS inches apart. The seeds are slow 
to germinate and it is sometimes necessary 
to break the crust that may form in the 
soil over them before the plants will push 
through. Thin the plants to stand 3 to 4 
inches apart in the row. Cultivate and 


keep the weeds out until the tops shade 
the ground. The crop max stay in the 
ground over winter and is improved in 
quality by freezing. If thus managed, 
however, the roots are frozen in during 
the winter and cannot be marketed it' 
favorable opportunity offers. It is cus- 
tomary to dig them late in the fall and 
store in pits or in a cool cellar. 

Hollow Crown and Guernsey are good 
varieties. Half Long is well suited to 
medium deep soils, and Long Smooth to 
rich, deep soils. Stock readily eat the 
surplus or unmarketable crop. 

For enemies see under Celery . 

PEAS 

Few home gardens are without a small 
area at least of peas for the table. Peas 
may be picked in the right stage for eat- 
ing in the west coast of Mexico, or in 
the Gulf States, or California, packed in, 
crates with cracked ice or otherwise, and 
arrive in Atlantic coast cities in good con- 
dition. But peas served steaming hot on 
the dinner table within 30 minutes of 
picking in the home garden are so far 
superior in flavor to peas which have 
been shipped from a distant, or even near 
by, trucking region, that their tenderness 
and palatability richly repay the small 
trouble of growing them in your own 
garden. 

Of the smooth seeded varieties Alaska 
is most used for planting in early spring. 
Hundred Fold and Little Marvel are good 
early varieties of the wrinkled sort. For 
a late variety requiring a trellis or support 
Telephone is hard to beat. 

Peas are a cool weather crop. In the 
Northern States the first planting may 
be made as soon as the soil can be put in 
good tilth, to be followed by a succession 
of plantings at 10 day intervals. 

Garden peas require a good, well- 
worked garden soil. Well-rotted barn- 
yard manure and ashes are the most 
suitable fertilizers, but _ if the ground has 
been well fertilized with barnyard ma- 
nure the preceding season, no more need 
be added. Plant as early in spring as the 
ground can be worked, the early dwarf 
forms in rows about S to 10 inches apart, 
leaving a wide row for gathering about 
every fourth row, and the late tail-grow- 
ing varieties in rows 6 to S inches apart, 
.leaving about 3 to 3% feet between each 
2 rows. About 1 quart of seed is needed 
to plant 100 feet of row. The dwarf 
forms do not need trel Using but the later 
sorts will need support. Brush stuck in 
between the 2 closely planted rows makes 
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one of the best supports. But little at- 
tention beyond shallow cultivation and 
brushing is required. By planting at 
intervals, and by using early, medium or 
late varieties, a succession of peas through- 
the season may be obtained. 

Diseases and insect enemies of garden 
peas are treated under peas in field crops. 

PEPPERS 

Peppers are grown commercially on 
about 23,000 acres with a total production 
of 5 million bushels chiefly in New Jersey, 
North Carolina, Florida, California and 
Texas for marketing in addition to the 
pimiento type grown for canning. The 
garden pepper is native to North America 
and is quite unrelated to the black and 
white peppers of commerce. 

The pepper is a vegetable grown for 
seasoning pickles, meat sauces, relish, etc., 
often referred to as red peppers, but the 
fruits are white, yellow, green and violet 
colored as well as red. The young plants 
are raised* like tomato or eggplants. Frost 
injures them while they are young, but in 
the fall they withstand quite severe 
freezes. Set the plants about 2 feet apart 
in rows 3 feet apart. Of the varieties 
grown Long Red Cayenne is one of the 
most pungent. Chili and Cranberry are 
other good varieties of this sort. For 
making stuffed pickles Sweet Mountain, 
Ruby King, and Large Bell or Bull Nose 
are excellent varieties. 

Enemies: Anthracnose appears as 
soft spots, which crack open on the sur- 
face of the fruit. In another form of the 
disease the spots turn black. Fungicides 
are of little avail in the treatment of this 
trouble. Irrigation and mulching are 
beneficial. 

Boll Worm. See under Cotton . 

Army Worm. See under Wheat. 

POKE ( Phytolacca americana ) 

This is commonly called pokeweed or 
inkberry or garget, grows wild along fence 
rows and out-of-the-way places in rich 
soil. The shoots in early spring are cut 
and eaten as greens like asparagus. In 
some cities the young shoots appear on 
the markets in considerable quantities. 
Poke may be cultivated like asparagus by 
splitting the crowns into pieces for setting 
in the garden. The root is poisonous but 
has been used as medicine. In summer 
the black berries yield a purple ink-like 
fluid. 

PUMPKIN ( Cucurbita pepo) 

The pumpkin was formerly extensively 
cultivated for culinary purposes but has 


been supplanted in a large measure for 
this purpose by improved varieties of 
squashes. Its chief use now is as a stock 
food. It is a rank-growing trailing plant 
easily injured by frost. Like melons and 
squashes, it thrives best on warm, sandy 
loam. In the Northern and Central 
States pumpkins are quite generally grown 
in corn fields, a seed being placed in every 
third or fourth hill of every third or 
fourth row. Where the vines grow so 
rapidly as to interfere with the culture of 
the corn, as in some parts of the West, 
the seed should be planted in hills 8 to 12 
feet apart each w r ay. In such cases 6 to 
8 seeds should be put in each hill, and 
3 of the strongest plants allowed to grow. 
A field of well prepared land given up 
exclusively to this crop pays well when 
rightly managed as a fall feed for cattle 
and pigs. Pumpkins should be broken 
up when fed to cattle. They may be fed 
either raw or cooked with meal for pigs. 
For dairy cows pumpkins were found 
equal to silage by the Vermont Station. 
They were cut up and fed seed and all. 
No harm resulted from feeding the seed. 

Of the various varieties of pumpkins 
Connecticut Field is one of the most 
prolific. It is a large, round early sort 
excellent for stock. The Sugar pumpkin 
is especially valuable for pies. Canada 
and Cheese pumpkins and Acorn, are 
other good varieties. 

RADISH ( Raphanus sativus) 

The radish is primarily a hardy, quick- 
growing, early-season garden crop. It re- 
quires rather cool weather for its best 
development, and growth must be con- 
tinuous from start to finish to secure ten- 
der radishes. The crop is well suited to 
hotbed culture in early spring, and is, also 
a popular greenhouse crop. For family 
use sow large, heavy seed in clean, rich 
garden soil as early in the spring as the 
ground can be worked, and every 10 days 
thereafter as long as desired. The roots 
wall be large enough for the table in 4 to 
6 weeks from the time of planting. Sow 
in rows 6 to 12 inches apart and cover 
% inch deep. Drop 2 or 3 seeds to each 
inch of row. One ounce of seed is suf- 
ficient for 100 feet of row, or from 8 to 
10 pounds per acre. 

Radishes are likely to be stringy and 
tough when grown in hot summer weather. 
Winter radishes are grown like turnips 
are and should be planted the latter part 
of July or first of August. These winter 
radishes are firm and keep well over win- 
ter stored in the cellar or in pits. They 
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are not as much grown as their merits 
deserve. 

There are many varieties of radishes, 
differing from each other in form, size, 
color and taste. French Breakfast is one 
of the best early varieties and the most 
popular market sort. Another good early 
variety is Scarlet Turnip. Black Spanish, 
White Spanish, and Scarlet Chinese are 
good winter kinds. 

For enemies see under Cabbage . 

RHUBARB ( Rheum rhaponticum) 

Rhubarb is also called pie plant. This 
is hardy everywhere and one of the first 
sauce and pie plants in the spring. It is 
generally propagated by division of the 
fleshy crowns. Pieces of crowns are set in 
mellow soil in rows 5 feet apart and about 
3 feet apart in the row. The root pieces 
should be set with the crowns about 4 
inches below the surface of the soil. The 
ground should be kept well cultivated the 
first season and stalks may be pulled the 
following spring. 

The soil for rhubarb should be made 
extremely rich by the addition of an 
abundance of barnyard manure every 
other season. A good surface dressing of 
manure should be applied. The third or 
fourth year after planting the hills should 
be divided by cutting through them with 
a sharp spade and removing all the roots 
but 3 or 4 buds. If this is not done the 
buds become so numerous that only small, 
weak stalks are produced. 

Rhubarb is also grown from seed, but 
varieties true to name can only be grown 
from crowns. In growing from seed good, 
clean garden soil should be used and the 
seedlings started in beds in early spring 
in rows 12 inches apart and 1 inch deep. 
Thin the plants to stand 6 inches apart 
and cultivate throughout the summer. 
The following fall or spring they should 
be set out in the field in the same manner 
as noted for crowns above. The second 
season stalks may be pulled freely. Eight 
to 12 plants will supply a big family. 

Forcing in the Cellar. Rhubarb can 
be easily forced in the farmhouse cellar in 
winter and the stalks had 6 weeks to 2 
months earlier than usual. Experiments 
at the Rhode Island Station show that 
for this purpose crowns should be dug 
late in the fall and allowed to freeze. 
They should then be removed to a frost 
proof cellar and buried 3 or 4 inches deep 
in moist sand. Light is not essential to 
their growth. In fact, in the station ex- 
periments the plants grew better in dark- 
ness than in light. It is very essential 


that the plants should be frozen. If the 
room occupied by the roots is small a 
lighted lantern kept near them will give 
out heat enough to considerably hasten 
their growth. Rhubarb is also forced to 
a considerable extent for market in special 
houses, cold frames, under the benches in 
greenhouses etc. Victory and Mammoth 
Red are good varieties. 

Enemies: Rhubarb Curculio (Lixus 
concavus) is a rust colored snout beetle 
about % inch long, which bores into 
rhubarb stalks, causing a fluid to exude. 
The beetles may be readily recognized and 
collected by hand, or all wild dock grow- 
ing in the neighborhood of the rhubarb 
patch may be destroyed in July after the 
beetles have laid their eggs on them. 

RUTABAGA ( Brassica campestris) 

Known also as Swedish turnip. A 
hardy biennial plant similar in nature to 
the turnip. The root is a large fleshy bulb 
and is produced the first year. The seed 
matures the second year. Rutabagas are 
used largely for stock food, and to some 
extent as a table vegetable. This is the 
turnip so much grown in England and 
Northern Europe for sheep. 

The rutabaga does best in rich, well- 
prepared loam soils. When grown for 
stock it should be sown from the middle 
of June in the Northern States to the 
middle of July. The seed should be 
drilled in rows 18 to 24 inches apart and 
the plants thinned to stand 6 to 10 inches 
in the row. From 2 to 2% pounds of 
seed is required to seed an acre. The 
crop should be given thorough, shallow 
cultivation. It makes its best growth in 
the cool months of autumn and is not in- 
jured by frosts. 

The crop should be harvested just be- 
fore the ground freezes and stored either 
in pits, cellars or root houses. Rutabagas 
are easy to grow and the roots keep better 
than potatoes. Yields of from 10 to 15 
tons per acre are common. One of the 
best varieties is Purple Top. Rutabagas 
are about equal in feeding value to com 
silage; but it costs more to grow them. 
{See under Sheep,) Rutabagas may be 
sown early in the spring and an early 
summer crop secured for the table if 
desired. 

SALSIFY ( Tragopogon porrifolius) 

A hardy biennial vegetable, also called 
vegetable oyster. The tap root is long 
and fleshy, resembling that of the parsnip. 
The leaves have a grass-like appearance. 
The plant is not grown for stock. Salisfy 
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requires a deep, rich, cool soil and the 
whole season to mature in. Plant the seed 
1 inch deep in drills about 12 inches apart 
and thin the young plants to 4 or 5 inches 
apart. Eight to 10 pounds of seed is re- 
quired per acre, or 1 ounce to 70 feet of 
drill. Keep free from weeds throughout 
the season. The roots may be dug and 
stored in late fall or left in the ground 
over winter. The roots when cooked have 
the flavor of oysters. 

Scorzonera or Black Salsify (Scot- 
zonera Hispanica) is cultivated like salsify 
as noted above. The plant, however, is 
a perennial, and the roots continue to en- 
large if left in the ground for more than 
one season without becoming inedible. 
The root of this plant is black. It is used 
in the same way as salsify. 

Scolymus or Spanish Salsify (Scoly- 
mus Hispanicus) is grown like salsify and 
used for the same purpose and in the 
same way. It yields considerably heavier 
than salsify and the oyster taste is not so 
pronounced. 

Enemies: Bacterial Rot sometimes 
causes a complete decay of the roots and 
wilting of the leaves. Decayed roots are 
slimy and foul smelling. Attention to 


drainage and rotation of crops will check 
the trouble. 

White Rust may appear on the leaves 
and leaf stem, causing them to curl and 
become distorted. 

SPINACH ( Spimcia oleracea) 

Spinach is the leader in crops grown 
for greens, about 61,000 acres being raised 
commercially for the fresh market, and 
16,000 acres for canning. Texas, Califor- 
nia, Virginia, Pennsylvania and Louisiana 
are the chief producing States. It is a 
regular stand-by in home gardens in 
almost every State. 

It is very hardy and most in demand 
in very early spring and late fall. The 
seed stalk grows about 2 feet high. The 
leaves are rather large and succulent. It 
is of very easy culture and grows best in 
cool weather. Quick, rapid growth is very 
desirable with this plant, so that the 
leaves and stalks may be tender. The 
soil should therefore be rich in humus and 
in fine tilth. 

Culture. The seed may be sown in a 
hotbed or cold frame or outdoors just as 
early in spring as the ground can be 
worked. When seeded outdoors the rows 
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should be about 12 inches apart. Sow 
about 40 seeds to each foot of row and 
cover 1 inch deep. When grown for 
market a top dressing of nitrate of soda 
at the rate of 150 pounds per acre is 
quite generally recommended. Apply the 
nitrate of soda broadcast in 2 applications 
about 2 weeks apart soon after the plants 
get nicely started. The leaves will be 
large enough to gather in about 8 weeks. 
Plant at intervals of 2 or 3 weeks for a 
succession throughout summer and fall. 

For the very early spring crop the 
seed should be sown in August or early 
September. On the approach of winter 
in the Northern States cover the crop 
with a couple inches of straw, leaves or 
other clean litter. This will generally 
protect the crop over winter. Very early 
in the spring the cover should be removed. 
The crop grows rapidly and can soon be 
gathered for the table. In market garden- 
ing it is especially desirable to apply 
nitrate of soda to the crop in the spring 
as noted above. The plant grows more 
rapidly and the yield is about doubled. 
If nitrate of soda is not available a dress- 
ing- of hen manure or well-rotted barnyard 
manure will give good results. When thus 
grown over winter the spinach field should 
be made into slightly raised beds 6 to 9 
feet wide so that water will not stand on 
the plants. The rows should run length- 
wise of the bed. Fall sown spinach should 
be ready for use in April and May and 
the crop off the ground in early June. 

Varieties. There are 2 races of spin- 
ach, the prickly seeded and the round 
seeded. The prickly seeded variety are 
hardiest and most used for fall planting. 
Long Standing is considered an excellent 
sort for early spring and summer use. 
Round Leaved is a good shipping variety. 
Prickly or Winter is valuable for fall seed- 
ing. Bloomsdale is another excellent sort. 

New Zealand Spinach (Tetragonia 
expansa) is not a spinach at all. It grows 
well in summer, however, and is one of 
the best substitutes for spinach. 

Enemies: Mildew ( Peronospora e/- 
fusa) appears as gray, velvety patches on 
the under side of the leaves, with corre- 
sponding yellow spots on the upper side. 
It occurs also on pigweeds and lamb's 
quarters. 

Anthracnose ( Collet otrichum spin - 
aceae) appears as gray spots on the 
leaves, containing brown pustules. The 
disease has no preference for the upper 
or under side of the leaves. 

Leaf Blight ( Phyllosticta chenopodii) 


forms numerous minute pimples on the 
lower part of the leaf. 

White Smvt (Entyk rna Ellim). differs 
from the grain smuts in that the spores 
are colorless and give the leaves a fronted 
appearance. 

Black Mold (Cladmporium macro - 
■ carpum) occurs on old leaves as dark 
blotches. The disease seldom attack- 

young, rigorous plants. 

In treating any of these diseases ro- 
tation of crops and destruction of affected 
plants is recommended. A mixture con- 
taining equal parts of sulphur and air- 
slaked lime may be raked into the bed 
before planting. 

Spinach is usually free from insect pests, 
but. may be attacked by the leaf maggot 
(. Pegomyia vichui). The eggs are de- 
posited on the under side of the leaves 
and the larva mines in the tissue of the 
leaf. The mine soon resembles a blister. 
The insect feeds on spinach, beets and 
weeds such as lamb's quarters. These 
weeds should be destroyed in the neigh- 
borhood of spinach and beet fields. Deep 
early spring or late fall plowing, followed 
by rolling is recommended. 

SQUASH ( Cucurbita spp.) 

This term also includes what are some- 
times called pumpkins. According to 
Bailey, what was called summer squashes 
belong mostly to varieties of C\ pepo , and 
the winter squashes to C. maxima or C. 
moschata, but chiefly to the former. 
Squashes are grown as a table vegetable 
and for making pies. 

Squashes, like cucumbers and melons, 
require a warm, fertile soil of a sandy 
nature for their best* growth. Summer 
squashes grow mostly in compact bush 
forms. The hills for these should be 
about 4 feet apart, and for the long trail- 
ing fall and winter varieties 8 to 12 feet, 
each way. The hills should be 12 to 18 
inches across, and if the ground is not 
already rich, 2 or 3 shovels of well-rotted 
manure should be worked into it. Frost 
easily kills the plants, and the seed should 
not be sown outdoors until the ground is 
warm and the weather settled. Put 8 to 
10 seed in each hill and cover 1 inch deep, 
firming the soil down with the hoe after- 
ward, When danger from bugs is past 
thin the hills to 3 or 4 of the strongest 
plants. 

The male and female flowers ^ of the 
squash are separate on the same vine, and 
in some of the newer prairie sections 
where insects are not abundant, it may be 
necessary to hand pollinate the flowers. 
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PLANTING SQUASH IN POTS TO BE TRANSPLANTED 


This is done by dusting the pollen of the 
male flowers on the stigmas of the female 
flowers. 

Harvesting. Summer squashes are 
cooked and eaten whole before the skin 
hardens. Winter squashes may also be 
eaten in a green state, but are not stored 
for winter use until the skin has hardened. 
Winter squashes should be gathered as 
soon as fall frosts threaten. Leave on 
about an inch of stem and let the squashes 
lie in the sun for a few days, covering at 
night with vines and other litter, to pro- 
tect them from frosts until the skin is 
hard and flinty, then store in dry rooms 
having a temperature of about 50 degrees 
F. Care must be observed not to bruise 
the skins or they will not keep well. Store 
in tiers not more than 2 deep. 

Varieties. Summer Crookneck is an 
excellent summer sort. Bush Scallop is 
a popular market gardening sort. Of 
autumn varieties Boston Marrow is one of 
the best, and the Hubbard the best known 
and best keeping winter variety. 

For fungous diseases see Cucumber . 

SWEET POTATO 

Sweet potato, a member of the Morn- 
ing Glory family, has become a highly im- 
portant vegetable crop from New Jersey 


south to Florida and west to California. 
Outside of this commercial belt the sweet 
potato is grown sparingly in home gardens 
as far north as Maine. It is a native of 
the American tropics and requires for full 
maturity a 4-month frost free period. 
During the past decade sweet potatoes 
have been grown on % to 1 million 1 acres 
with a total commercial crop of about 64 
million bushels. About 90 per cent of the 
crop is raised in the Southern States. 
Yields up to 100 barrels per acre may be 
expected under good management. 

Until recent years, sweet potatoes ap- 
peared on the northern markets for only 
a short season and not in great abundance. 
They are, unless carefully handled, a 
highly perishable crop and will not keep 
long or stand transportation far from the 
point of production unless properly cured. 
In recent years special storage houses 
have been built providing heat and venti- 
lation whereby skin injuries heal quickly 
so that infection with rot is obviated, and 
enough of the moisture content is re- 
moved to prolong the period during 
which the sweet potatoes may be safely 
held. Recent experiments indicate that 
the benefits secured by this system of 
curing are not primarily due to a re- 
duction of the moisture content but to 
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hastening the healing of skin injuries and 
thus preventing bacterial infection. The 
market period is thereby stretched so that 
sweet potatoes are far more widely dis- 
tributed in northern markets than for- 
merly. 

Still more recently an active interest 
has grown up in the sweet potato as a 
source of starch. The starch mills are 
unable to pay as much for sweet potatoes 
as may be obtained on the city vegetable 
market, but they can process large quan- 
tities of them and thus expand the outlet 
for excess production. A factory in 
Laurel, Mississippi, has manufactured as 
much as 2% million pounds of starch 
from sweet potatoes in a season. From 
250 bushels of sweet potatoes, a by no 
means excessive yield, a ton of starch is 
obtained. The Louisiana Experiment Sta- 
tion asserts that more starch per acre can 
be produced from sweet potatoes than 
from any other crop grown commercially 
in this country. This starch is not only 
suitable for ordinary uses but also for 
adhesives and other purposes. 

There are two general classes of sweet- 
potatoes, the dry mealy New Jersey type 
and the Porto Rico type which is of 
moister flesh. The crop is adaptable to a 
wide variety of soils. Good drainage is de- 


sirable but the land need not be so heavily 
fertilized as for onions. In fact the crop 
is likely to run too much to vines on over- 
fertilized soil. In a rational rotation, in 
which a legume is turned under, medium 
yields of sweet potatoes may be obtained 
even on worn out cotton or tobacco land. 

Propagation. Sweet potatoes are 
propagated from sets or shoots which 
spring from the tubers when they are 
planted, and from cuttings taken from 
the tips of the runners. The sets are 
obtained by planting the potatoes in a 
hotbed, frame or structure furnishing arti- 
ficial bottom heat. The layer of manure 
under the hotbed in the North should be 
8 to 12 inches thick. In the South a 
layer 2 to 5 inches will be sufficient. The 
temperature of the bed should be from 75 
to 80 degrees F. A layer of sand or soil 
1 to 3 inches thick is placed over the ma- 
nure. The tubers are placed in a single 
layer on the sand close together but not 
touching, and covered 2 to 3 inches deep 
with soil. Small tubers appear to be 
just as good for the production of sets 
as large or medium sized ones. If large 
tubers are used they should be cut length- 
wise and placed in the bed cut side down. 

The roots should be bedded 5 or 6 
weeks before the sets are wanted for 
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planting out. The sets are broken from temperatures below 40 degrees F. they 
the potatoes for transplanting when they might not sprout, 
are 3 or 4 inches high, and others form in W. D. Kimbrough, in reporting his ex- 
their places, so that in all 2 to 4 “draws” perience in Louisiana, emphasizes the 
or crops of sets are obtained. A bushel point that highest yields are obtained by 
of medium sized sweet potatoes will pro- setting plants in the fields between April 

duce from 3000 to 5000 sets if they are 15 and May 15, or as soon as danger 

removed twice. It requires from 5000 to from cold is past. “Total yield is not as 
10,000 sets to plant out an acre, so that important when growing table stock as 

the amount of seed required per acre will the yield of marketable potatoes. Total 

vary from 1% to 4 bushels. For the late yield, however, is the important point in 
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plantings, cuttings 12 to 14 inches long 
taken from the young vines after they 
have started growth may be used. It re- 
quires from 90 to 100 days for a crop to 
mature from vine cuttings. As good crops 
are produced as from sets. 

In Mississippi the most favorable re- 
turns were secured in tests with the Porto 
Rico variety by spacing the plants 12 
inches apart in rows 3 to 4 feet apart, 
while the case was not quite so clear with 
the Triumph or starch variety. Where 
a 6-8-4 or 4-8-4 formula for fertilizer was 
used, the application of 1000 or 1500 
pounds per acre was little if any more 
profitable than 500 pounds. The extreme 
sensitiveness to cold was noted in these 
experiments, forcing the conclusion that 
sweet potatoes which are to be used for 
seed should be harvested before any frost 
occurs. It was found that if they were 
chilled even by temporary exposure to 


the production of sweet potatoes for feed 
or starch, for the price per bushel is 
lower on this type of potato and a high 
yield must be produced to give good re- 
turns to the grower. Jumbo potatoes and 
the whole crop except strings and decayed 
roots may be used for feed and starch/ 7 
While this crop adapts itself to a va- 
riety of soils and degrees of fertility, 
the sweet potato grows best on a warm, 
fertile, sandy soil; but all soils are used, 
including clays. Sticky or colored soils 
injure the appearance of the roots for 
marketing, and should be avoided. The 
soil should be put in good condition by 
fertilizing with well-rotted barnyard ma- 
nure. This should be supplemented with 
commercial fertilizers when the crop is 
grown for market. Starnes recommends a 
formula composed of 640 pounds high 
grade acid phosphate, 260 pounds nitrate 
of soda and 100 pounds sulphate of pot- 
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ash. This should be mixed and applied at 
the rate of 1000 pounds per acre. Where 
barnyard manure is not available, or too 
expensive, the ground can be put in good 
condition by plowing under green crops 
like crimson clover, peas etc. Dried blood 
and cotton seed meal have been found 
preferable to nitrate of soda in many 
localities. On soils well supplied with 
organic matter nitrogen in the fertilizers 
applied may be omitted, but potash is 
especially desirable, and phosphoric acid 
in a less degree. 

The soil should be well prepared before 
the sets are put out. Truck farmers on 


the garden, and planting the next crop in. 
another part of the garden. 

TOMATO (Lycope 1 rmcum escuhntum i 
The tomato is one of the most uni- 
versally popular crops for the home gar- 
den, is grown commercially on at. least 
200,000 acres for the fresh fruit market, 
and on 455,000 acres or more for canning 
and juice, 2% million tons being used 
yearly for that purpose. As a greenhouse 
crop it shares top honors with lettuce and 
cucumbers, about 90 per cent of the space 
in glass house ranges being devoted to 
those three crops. Tomatoes are on the 
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sandy soils usually plow but 3 or 4 inches 
deep far the early crop, claiming that they 
get short, better shaped potatoes thereby, 
but the heaviest yields are obtained by 
deeper preparation. 

Sweet potatoes contain from 14 to 25 
per cent of starch, some sugar, and other 
nutrients which recommend them for the 
table as vegetables, in pies and for can- 
ning as well as feed for hogs, cattle and 
horses. 

Sweet potato plants affected with stem 
rot wilt, turn yellowish and the roots show 
a black ring just under the skin. Black 
rot, another disease of this crop, causes 
black canker spots to appear on the 
tubers. The best preventive against these 
ills consists in using only clean, healthy 
roots as seed for the production of shoots 
for planting. Damage from the sweet 
potato weevil, a small beetle with green 
head and red thorax, that tunnels through 
the roots, may be minimized by removing 
and burning all old trash and vines about 


market the year round. The early crop 
comes from the west coast of Mexico, 
Bermuda, Cuba, the Southern States and 
the greenhouses of the northern and eastern 
States, particularly around Providence, 
Hartford, Rochester, Buffalo, Astabula, 
Cleveland and Toledo. 

Large investments are required in green- 
house production in buildings, equipment 
and heating. But with care the green- 
house grower is able to compete with the 
outdoor producer 2000 or more miles 
away, who must expend large sums for 
packing and transportation. ^ Of the early 
crop, greenhouse tomatoes ripened on the 
vine are much superior to tomatoes grown 
outdoors in far distant centers and picked 
green in order to get them to the con- 
sumer without great loss from bruising 
and rot. 

Tomatoes occupy the soil of greenhouses 
for only a part of the year. Tor this and 
sanitary reasons a rotation of crops is 
desirable. These rotations usually con- 
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tain tomatoes, lettuce and cucumbers. In South may be allowed to grow up to grass 
one of these plans tomatoes occupy the after the fruit is harvested, and the 
space from July 1 to December 15, lettuce grass may be cut for hay or turned under, 
from December 15 to March 31, cu- or tomatoes may be followed the same 
cumbers from April 1 to July 1. In ordi- year with peanuts, velvet beans, cowpeas 
nary greenhouse practice the plants are or sweet potatoes. In Indiana, where 
trimmed to a single stem which is trained much of the field tomato crop is primed 
to a string tied in the roof of the house, and trained to stakes, Kentucky Wonder 
The Oregon Experiment Station has dem- beans are planted and trained up the same 
onstrated ^ that artificial pollination of stakes as soon as the early tomatoes are 
tomatoes is highly important for increas- harvested. 

ing the yield and earliness of tomatoes. Until recently, in Michigan most of the 


MARGLOBE TOMATOES IN SOUTH CAROLINA 


With field grown tomatoes a rotation is 
necessary. Tomatoes should not follow 
tomatoes without an intervening crop, and 
the rotation must not include peppers, 
eggplant or potatoes, since these plants 
are carriers of diseases to which tomatoes 
are susceptible. Ground cherry or other 
weeds related botanically to the tomato 
should be eradicated in the vicinity of the 
field. Mosaic and streak diseases are 
spread from tobacco and, according to in- 
vestigations in New Jersey, no tobacco 
user should handle tomato plants. “If a 
person touches cigarettes, pipe tobacco or 
chewing tobacco and then touches a to- 
mato plant mosaic disease may develop.” 
Good yields and escape from disease are 
the main goals at which to aim in planning 
a rotation which may have to be as long 
as 4 years or even much longer, depending 
on the prevalence of tomato diseases in 
the soil. The early tomato fields in the 


young plants used in growing the crop 
for canning tomatoes were produced in the 
South and shipped north in time for 
setting out in the field. Delays in ship- 
ments and ^ injury to the plants during 
transportation, forced a serious study of 
a plan for producing home grown plants 
more cheaply. Success has been attained. 
About 200 plants are required to set an 
acre. A cheap plant bed built of scrap 
lumber and lath, heated by manure and 
covered with muslin, especially if located 
on the south side of a building, furnished 
the necessary conditions. Seed planted 
the third week of April gave plants ready 
to set out by the end of May. 

Good seed is one of the first essentials 
in success with tomatoes. Never use mis- 
cellaneous canning factory seed. Two 
ounces of seed will produce enough plants 
to set an acre. Many seed dealers have 
selected seed which will produce a crop 
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showing uniformity of size, shape and 
stage of maturity, qualities which are of 
large importance on the market. In re- 
gions where fusarium wilt is prevalent it 
is worth while to plant only seed from 
immune varieties of which Marglobe is 
perhaps most widely known. 

For the home garden in the Northern 
States the seed may be sown in the hot- 
bed or kitchen box about March 15 and 
the plants should be ready to set out about 


be supplemented with heavy applications 
of muriate of potash, ashes, kainit, or like 
potash fertilizers and a smaller amount of 
acid phosphate or ground bone to supply 
phosphoric acid. Voorhees recommends 
for soils already in good condition a mix- 
ture of 400 pounds nitrate of soda, 700 
pounds bone tankage, 400 pounds acid 
phosphate and 500 pounds muriate of pot- 
ash applied at the rate of 500 pounds per 
acre. In the field culture of tomatoes it 


TOMATOES TRAINED TO STAKES 


May 1 to 15. The seedlings do best if 
transplanted once before being set in the 
open garden. They may be set 4 or 5 
inches apart in a cold frame where they 
may be allowed to develop into good 
strong plants 12 inches high with sturdy 
stem, side branches and a number of blos- 
soms when they are ready for final trans- 
planting. 

Soil and Fertilizers. A rich, warm 
sandy loam soil is best for the early crop 
of tomatoes. When the crop is grown for 
canneries a medium clay loam will give 
larger yields. Any good potato soil will 
also produce a good crop of tomatoes. 
From the results secured at the stations 
it is shown that heavy applications of 
stable manure or complete fertilizers are 
very desirable for this crop. The tomato 
particularly demands large amounts of 
potash and nitrogen. Stable manure is es- 
sentially a nitrogenous manure and should 


is desirable that they follow some well- 
manured crop, especially a hoed crop or 
clover. 

The ground for tomatoes should be pre- 
pared early either by fall or early spring 
plowing and put in fine tilth. The plants 
should be set in the field just as soon as 
danger from frost is past. On rich gar- 
den soil the plants are set 4 to 5 feet 
apart each way and 6 inches deep; in 
field culture they are put 3 to 4 feet apart 
each way. When set 3 by 4 feet it re- 
quires 3630 plants per acre. 

Insects and Diseases: Cut Worms 
are the bane of the home gardener and 
the young tomato plant is on the menu 
of every cut worm. Poisoned bran is the 
best medicine for him, containing 1 pound 
of arsenic and 2 quarts molasses mixed 
with 25 pounds of bran and moistened 
with 4 gallons of water. This bait is to 
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be scattered along the rows late in the 
evening. 

The "Tomato Horn Worms are the fa- 
miliar fat, green worms about 4 inches in 
length which devour the leaves. The 
adult that lays the eggs is a large hand- 
some, night-flying moth. When they do 
not succumb to the parasites which usu- 
ally attack them they may be controlled 
by spraying with calcium arsenate. 

The Flea Beetle does damage in the 
seed beds. This pest may be successfully 
combatted by spraying with Bordeaux 
mixture or dusting with powdered derris 
root. 

Damping off disease of seedlings may 
be held in check by dusting the seed with 
red oxide of copper at the rate of I ounce 
of dust to 10 ounces of seed, or by dip- 
ping the seed for 5 minutes in a 1 to 1200 
suspension of 5 per cent ceresan or by 
applying formaldehyde dust (6 per cent 
formaldehyde mixed with charcoal) to the 
seed bed at the rate of 8 ounces to a 
bushel of soil. 

Such diseases as early and late blight, 
bacterial canker and bacterial spot are 
largely prevented from doing serious dam- 
age by soaking the seed for 10 minutes in 
a 1 to 3000 solution of bichloride of mer- 
cury in water. 

Mosaic disease is to be recognized by 


be carried by plant lice or by handling 
with contaminated hands, especially to- 
bacco smokers. There seems to be no 
effective remedy. Clean cultivation and 
keeping the young plants away from all 
known sources of infection are to be ob- 
served. 

TURNIP ( Brassica rapa) 

The turnip is chiefly grown in the 
United States as a table vegetable and 
only in limited amounts for stock. As a 
stock food it is about on a par with ruta- 
bagas, beets or silage, but cannot be so 
cheaply grown as silage. In garden cul- 
ture the seed may be sown either very 
early in spring and an early summer crop 
secured, or later in July and August for 
winter storing. The plant is not easily 
injured by frost and makes its best growth 
in cool, moist weather. For early use 
plant in rows 1 to 1% inches deep and 
12 to 18 inches apart. The plants are 
thinned to stand about 4 to 8 inches apart 
in the row, depending on the varieties 
grown. In field culture the rows are often 
30 inches apart to facilitate horse cultiva- 
tion. The seed is sometimes sown broad- 
cast from July 20 to August 1, when the 
crop is grown for stock. Two to 3 pounds 
of seed are required per acre. The crop 
is harvested upon the approach of freez- 
weather, the tops cut off and the roots 
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stored either in pits or cellars. They 
sprout readily and should be kept as cool 
and dry as possible, A yield of 1000 
bushels per acre is sometimes obtained on 
rich land. 

Varieties. The Globe varieties are 
considered best for the main crop and for 
fall and winter use. Some of the best 
garden varieties are Early Flat Dutch, 
Purple Top and White Top Strap Leaf. 

Enemies. See Cabbage. 

WATERMELON ( Citrullus vulgaris) 
The 20 chief watermelon States are re- 
ported as shipping about 40 thousand 
carloads of this fruit annually. The com- 
mercial crop occupies about 270,000 acres, 
Georgia, Texas, South Carolina, Florida, 
North Carolina, Alabama, Oklahoma, 
Missouri and California being the heavi- 
est producers. 

The plant is a trailing annual sensitive 
to frost. It is a native of Africa, but is 
now more largely grown in the United 
States than anywhere else. It flourishes 
especially in the warm, sunny regions of 
the South and West. Good watermelons 
for home use, and to a limited extent for 
market, are grown as far north as Canada. 

The watermelon grows best on rich, 
warm, sandy loams that are well drained. 
If possible, a southern slope should be 
chosen for the early melons. It is desir- 
able in growing watermelons for market 
that they follow a crop of clover or cow- 
peas. They should be rotated with other 
crops and should not be planted on the 
same ground again for 3 or 4 years. If 
the soil is poor it may be put in good 
condition by plowing under a heavy ap- 
plication of barnyard manure in the fall. 
The spring preparation of the land con- 
sists in thorough cultivation at intervals 
of 3 or 4 weeks before the seed is planted. 
This is for the purpose of germinating 
the weed seed and of putting the soil 
in the best physical condition. In Georgia 
the station states that rather shallow 
plowing, followed by thorough pulveriza- 
tion with the disc harrow, is practiced. 

Melons should not be planted until all 
danger of frost is over. In States as far 
north as Michigan and New Hampshire 
this will not be before May 20 to 31. 
Watermelons are planted in hills about 
10 feet apart each way. According to 
the New Hampshire Station, one of the 
most successful watermelon growers in 
that State digs each hill 8 to 10 inches 
deep and 18 to 24 inches across and fills 
them % full of rich, well-rotted manure. 


‘'‘Enough soil is drawn on this and thor- 
oughly mixed with the compost to fill the 
hill nearly full. A half-pint of imleacliecl 
wood ashes or fine hen manure, or a small 
handful of phosphates is sprinkled over 
the top soil and well, mixed with it, after 
which soil is added to make the hill level 
with the top of the ground.” From 10 to 
12 seed are scattered throughout the hill 
and covered 1 to IVs inches deep. Culti- 
vation consists of thorough shallow tillage, 
with a loosening of the soil about the 
plants whenever it becomes compact. 
After the plants have become thoroughly 
established and clanger from insects is 
past, they are thinned out to about 3 of 
the most vigorous in each hill. 

The more modern method of water- 
melon culture is to plow out the rows one 
way; fill the trenches with manure, thor- 
oughly mix the manure with the soil in 
the trenches by running back and forth 
with a scooter plow; then throve the soil 
back again and plant the seed on the bed 
thus formed. This is a more commercial 
w r ay of preparing the ground than by the 
old method of individual hill preparation, 
The hills may be planted 10 feet apart 
each way or the rows made wider apart 
and the seed planted closer together in 
the row. 

Where stable manure is not available 
for watermelon growing the Georgia Sta- 
tion recommends the following mixture of 
commercial fertilizers: Nitrate of soda, 
400 pounds; high grade acid phosphate, 
800 pounds; muriate or sulphate of pot- 
ash, 200 pounds. This should be mixed 
and applied at the rate of 700 pounds and 
upward per acre. For later melons a 
mixture of 800 pounds cottonseed meal, 
800 pounds high grade acid phosphate, 
and 800 pounds of kainit per acre may be 
used. 

In order to control diseases of this crop, 
watermelons should be grown in long ro- 
tations in which watermelons appear only 
once in S or 10 years. In the North the 
intervening crops may be corn or wheat 
folIow*ed by pasture or clover and 
meadow. In the South, cotton, peanuts, 
winter oats, corn, velvet beans and cow- 
peas may be used in the rotation.^ 

No special directions can be given for 
recognizing with certainty when ^ water- 
melons are ripe. Some of the indications 
are as follows: A dead sound when 
thumped with the finger; a yellowish ap- 
pearance underneath; the drying up of 
the tendril or curl opposite the place 
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where the melon is attached to the vine, 
and finally, if the melon yields somewhat, 
emitting a kind of crackling sound when 
firmly pressed downward with the palm 
of the hand, it is almost certainly ripe. 

Kleekley Sweet, Stone Mountain and 
Tom Watson are popular varieties for the 
home garden. 

The Citron is a variety of watermelon 


used for preserving. It is inedible in the 
raw state. 

Stock Melons or pie melons are a kind 
of non-saccharine watermelon sometimes 
planted in corn fields like pumpkins for 
stock. The fruits weigh 20 pounds or 
more. They have been grown to a con- 
siderable extent in Kansas and Oklahoma 
for stock. 
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HOME FRUIT GARDEN 
No farm is complete without a suitable 
area near the home devoted to fruit pro- 
duction for family use, fresh and canned. 
The fruit garden should not be such a 
stingy little plot as to be wholly inade- 
quate, nor so large as to interfere with 
more important farm work. A neglected, 
unkempt fruit patch full of weeds, petered 
out strawberry plants, decrepit raspberry 
canes and scraggy unt rimmed apple trees, 
is a distressing sight and of little use. If 
the fruit garden is unduly large and the 
chosen varieties too subject to bugs and 
diseases, enthusiasm may wane as the heat 
of summer and other troubles with fruit 
enemies increase. But good fruit in de- 
sired quantity cannot be obtained without 
effort and it is well worth the effort. Per- 
haps the most reasonable plan is not to 
undertake too large a garden task and 
to plant varieties which do not require 
too much constant attention to spraying 
and other special operations. As a pos- 
sible selection of varieties the Department 
of Agriculture recommends the following 
list for northern Pennsylvania and the 
highlands of Maryland, Ohio and West 
Virginia. 


ALM O N D ( Prunrn mnygddxm) 

The extremely early blossoming habit 
of this nut tree limits its culture to a very 
few favored localities. Practically all the 
almonds in this country are grown in Cal- 
ifornia, though the belt of successful nut 
culture includes also portions of Arizona, 
Utah, Nevada, New Mexico and south- 
west Texas. There are about 5*4 million 
almond trees in bearing. The t ree itself 
is nearly as hardy as the peach, and while 
it blossoms abundantly and is often grown 
as an ornamental, it seldom bears fruit in 
Eastern United States. It succeeds best 
on rich, well-drained sandy or gravelly 
loams, in hill locations or on high bench 
lands. While the tree will withstand 
drouth perhaps better than any other cul- 
tivated fruit, profitable crops of nuts are 
secured only where the rainfall is suffi- 
cient or where water for irrigation is 
available. 

The almond is propagated by budding 
on seedling bitter almond stock. Shield 
budding as with the peach, is most prac- 
ticed. Trees should be set at least 24 feet 
apart each way and the orchard given 
shallow and thorough cultivation. Cut- 
ting back trees at transplanting time to 


(NORTHERN PENNSYLVANIA AND HIGHLANDS OF MARYLAND, OHIO, 
AND WEST VIRGINIA) 


Fruit 

Variety 

Month ripe 

; 

Plants. 

j Length 
| of row 




Number 

Feet 


/Howard 17 (Premier) 

June 

50 

100 


l Catskili 

June to July ......... 

50 

100 

Raspberry 

Latham (red) 

July 

20 

50 

Grape (in favorable lo- 

(Delaware 

j Niagara 

August . . : . 

September 

3 

" '3 

24 

24 

cations) 

{ Concord 

... .do 

3 

24 

Cherry 

M on tfn oren py 

July . . ■ 

0 

30 


'Imperial Epineuse 

August to September 

J 

15 

Pliim 

Reine Claude 

do 

| i : 

! 15 

a i mil 

Stanley ......... . 

September .......... 

1 1 ; 

15 


Shropshire 

,. P do 

! i 

i 15 


Gorham 

... .do A 1 

! 1 

20 

Pear 

■ Seckel 

do ... 

! . i i 

20 


. Bartlett 

. , .do 

! 1 ! 

20 


r Lodi 

August:' . .A . . . A, , 

1 ; 

30 


Wealthy 

September.' v, . 

1 1 

I 30 

Apple 

s TVT pTrtfnsF» 

• - ' do , ....... . 

l! 

! 30 


Jonathan 

September to October. 

1 j 

1 30 


*• Golden Delicious 

October 

11 

30 
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1 foot from the ground and forming the 
head of three main branches at this point 
has been found a very satisfactory prac- 
tice. 

In pruning, almonds should not be 
shortened in, as with the peach and apri- 
cot, since most of the fruit is borne on the 
slender outer branches and short fruit 
spurs on the inside of the trees. The tree 
is shaped during the first 3 years, after 
which only dead and crossed branches will 
need to be removed. Summer pruning 
should be avoided. 

The trees bear in from 2 to 4 years 
from budding, but full crops are not se- 
cured under 7 or 8 years. The most 
popular varieties at the present time are 
Nonpareil, Paper-shell, Jordanolo and 
Harpareil. About % of the acreage in 
California is planted to the first 2 varie- 
ties named. Trees should be mixed in 
orchards to insure fertilization of the 
fruit. 

Methods of bleaching almonds to take 
the place of the objectionable practice of 
sulphuring, have been investigated by the 
California Station. Very satisfactory re- 
sults were obtained by the following 
method: The nuts were placed in a cane 
or splint basket and dipped for about 5 
minutes into a solution containing, to 
every 50 gallons of water, 6 pounds of 
bleaching powder and 12 pounds of sal- 
soda. “They are then rinsed with a hose, 
and after draining dipped into another 
solution containing 1 per cent of sulphate 
of lime. After the nuts have assumed 
the desired tint they are again rinsed with 
water and then dried. Instead of the 
second dipping, the nuts may be sul- 
phured for 10 or 15 minutes. The cost 
of 50 gallons of the chlorin dip will be 
about 40 cents; the same bulk of the bi- 
sulphate dip probably considerably less; 
the time occupied in handling 1 batch — 
2 dips — 12 to 15 minutes.” 

Enemies: Leaf Blight ( Cercospora 
dreumcissa) is especially injurious in Cal- 
ifornia. The disease attacks the leaves 
and small twigs, causing the leaves to fall 
prematurely. The leaves become infected 
from spores which pass the winter on 
twigs of the previous season’s growth. 
The leaves on the outer branches are first 
attacked and the disease gradually 
spreads toward the center of the tree. 
Discolored spots appear on the leaves, 
and later the affected tissue dies and falls 
out, leaving small holes in the leaves. 
The twigs are similarly attacked and pits 
are formed in the bark. For combating 
the disease the trees may be sprayed with 


Bordeaux mixture, before blooming, when 
the trees are in full leaf, and again about 
a month later. 

The almond is not infested with any 
special insect pest not common to other 
fruit trees. It is often attacked by tree 
hoppers, locusts and scale insects, espe- 
cially San Jose scale. For other insect 
enemies see Related Trees . 

APPLE 

The apple is the most important fruit 
raised in the United States. There is no 
State in which there are no family apple 
orchards, and apples are grown commer- 
cially in 40 States. According to the 
census there are 82% million bearing trees 
in the country. The total commercial 
crop now runs around 126 million bushels. 
Washington, New York, Virginia, Penn- 
sylvania, California, Michigan, Ohio and 
Oregon are the leading apple States. 
Temperature and moisture are the limit- 
ing factors in the distribution of the 
apple. To the north it extends into 
Canada along the Atlantic and Pacific 
coasts. But in the high interior plains it 
is likely to winter-kill or fail to bear, and 
even in the Dakotas and Montana only 
the hardiest varieties thrive except in a 
few protected valleys like the Bitterroot 
and Flathead. In much of the Great 
Plains area apple growing is precarious 
by reason of frequent drouth and extreme 
cold and dry winter winds. 

Nor do apple trees thrive in regions of 
long hot summers with only mild winters. 
For normal behavior the apple requires a 
resting period forced upon it by cold 
weather when the leaves drop and the 
tree enters into a completely dormant 
stage. Even in experiments by apple 
breeders in growing seedlings from seeds 
obtained by cross breeding it has been 
found that the seeds do not germinate 
well unless they have been subjected to 
freezing temperatures. At the other ex- 
treme in tropical and subtropical climates 
the apple tree behaves as an evergreen, 
holding its leaves and showing buds, 
bloom and apples in all stages of growth 
at the same time with no regular perio- 
dicity of harvest. 

A fertile soil and good drainage are 
prime requisites for an orchard site. Ap- 
ple trees demand an abundance of plant 
food in the soil. In many localities also 
there is a preferred slope of land with 
reference to sun and barriers against pre- 
vailing winds. In the two apple regions 
of Kansas, — Doniphan County and the 
Arkansas Valley — growers consider an 
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east or north slope better than a west or 
south slope, and that windbreaks on the 
west and south sides are highly desirable. 
The same considerations may hold good 
in other regions with proper adjustment 
to slope and wind direction of each local- 
ity. 

Since most apple trees are self-sterile, 
apple varieties should be planted in blocks 
not over 4 to 6 rows wide of one variety, 
each block being separated from the next 


apples and terminal fruit on long weak 
twigs, then thinning the rest of the fruit 
so as to space the apples 3 to 8 inches 
apart. According to E. P. Sandsten “there 
is a definite ratio between the number of 
leaves on a branch and the number of 
fruit that should be left. This ratio af- 
fects quality and size of fruits. With the 
apple the number of leaves need to pro- 
duce one good-sized fruit will range be- 
tween 40 and SO.” 



APPLE ORCHARD IN MAINE 


block by 2 or 3 rows of an actively pol- 
lenizing variety. Kansas growers have 
found that the Winesap group, — Black 
Twig, Stayman and Delicious — do not 
cross pollinate well. For a 30 acre or- 
chard in Doniphan County with a total 
of 665 trees an allotment of 350 for Jon- 
athan, 175 for Winesap, 70 for York, and 
70 for Rome or Golden Delicious, leaving 
room for about an acre of early apples is 
recommended. 

In Colorado apples thrive best on deep 
clay or silty loam. The site for the 
orchard should be on land slightly higher 
than the surrounding country, thus pro- 
viding both soil and air drainage. North 
slopes will delay blooming and may help 
in preventing too much trouble from late 
spring frosts. Colorado growers find it 
desirable to thin the crop after the June 
drop, removing all blemished or wormy 


The nation wide distribution of apple 
growing has made necessary a careful 
study of the adaptability of varieties to 
the varying climatic conditions in differ- 
ent parts of the country. A ten-year 
study of these problems from 146 varie- 
ties by the Ohio Experiment Station 
established certain facts regarding the 
connection between the period of bloom 
and yield of apples. In genera! it was 
found that low temperatures in March 
and April were associated with heavy 
yields. The average date of full bloom 
varied from May 3 in the Success Crab 
to May 11 in the Thurso apple, the aver- 
age date for standard varieties being May 
8. Damage from frost injury occurred in 
years when full bloom was reached before 
May 1. The average length of the bloom- 
ing season was 8 days, a period long 
enough to allow overlapping of early and 
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late varieties to provide for cross pollina- 
tion. 

In New England and adjoining States 
it was for generations taken for granted 
that rocky, poor soil, unsuited to any 
other crop, was good enough for apples, 
and the trees were unfertilized and other- 
wise neglected. When it became evident 
that the plant food requirement of the 
apple must be taken into account, atten- 
tion was directed toward forcing a more 


mum requirements for a satisfactory 
apple soil are good aeration throughout 
a depth of at least 4 feet below the surface, 
moisture-holding capacity in the upper 4 
feet of soil to tide the trees over a sum- 
mer drouth period of 4 weeks or more and 
the capacity to hold the application of 
plant food during most of the growing 
season.” 

In the regions of the Pacific Coast and 
Rocky Mountain States, where irrigation 



THINNING APPLES 


vigorous growth and hastening maturity. 
In these efforts resort was had to the use 
of nitrate of soda and other quickly avail- 
able nitrogen carriers. The Vermont 
Experiment Station has found that the 
application of soluble nitrogen while bene- 
ficial within limits, may easily be over- 
done. "When orchards are thus treated, 
rapidly grown and tender foliage is apt to 
fall a prey to attacks of apple scab. The 
rate of application depends on the age of 
the tree and on soil requirements. On 
many soils 1 or 2 pounds of nitrate of 
soda to a young tree, or 5 to 10 pounds to 
older bearing trees, have been deemed 
sufficient.” 

In New Jersey it has been shown that 
a sandy subsoil possesses too little mois- 
ture-holding capacity to sustain apple 
trees during severe drouths. "The mini- 


is practiced, the custom formerly pre- 
vailed to a greater degree than today, to 
space apple plantings with reference to 
fillers of peach or intercrops, planning 
later to pull up the short-lived peach 
trees as the apple trees neared full size. 
The plan suffered from the disadvantage 
that the filler trees required different irri- 
gation treatment from the apple. This 
objection can be met by planting the 
same variety as fillers. If apple trees are 
planted 20 feet apart in squares, and if, 
at the age of 15 years, alternate trees are 
removed, a hexagonal system will be the 
result. The spacing of standard varieties 
of apples, when fillers are not used, is 
ordinarily 25 to 40 feet. 

In the Wenatchee apple district of 
Washington the first irrigation is given 
in late April or early May followed by 3 
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j or 4 applications at intervals of 20 to 30 eties have been developed from these 

I days. At Montrose, Colorado and Pay- seedling trees, in the early In JO- tanner* 

] ette, Idaho, water is applied 3 to 5 times began to propagate especially promising 

; per season beginning about June 1. In seedlings by grafting,: and thus fixing 

the Bitterroot Valley, Montana, young types or varieties, 
apple trees are irrigated earlier and of- Variety names of apples are legion, over 
tener than bearing. trees. Harmful results 4000 having been cultivated, but only a 

| may follow _ allowing apple orchards to few leading sorts for each apple region 

| enter the winter in a dry condition. In can be mentioned in this account. In the 

| cold climates irrigation in late fall, after central Atlantic section, York, Stavimii 

the trees are dormant, may help to pre- Winesap, Delicious, Rome Beauty,* Ben 

1 vent winter-killing. In Arizona and the Davis, Grimes Golden and Jonathan head 

: Pacific Coats it may be a good policy to the list. In the Ohio Basin the same list, 

| apply available water in winter, thus with the exception of York Imperial, pre- 

| utilizing the deep soils of these areas as vails. In the Southwest Ben Davis, the 

water reservoirs for use by the trees in former leader, has greatly declined and is 

early spring. now superseded by Jonathan, Delicious, 

Where coyer crops are used under irri- Winesap and Grimes Golden. For the 

gation conditions, care must be exercised North Central region, Lake Michigan, 

| to prevent the cover crop from compet- Jonathan and Grimes Golden are recom- 
ing too much with the apple trees for mended. In Washington, Delicious, Wine- 

moisture. Thus in the Yakima Valley, sap, Jonathan and Yellow Newtown are 

Washington, where most of the yearly the favorites, while in Hood River Valley 

precipitation occurs in winter, alfalfa, Yellow Newtown tops the list, followed by 

sweet clover and vetch are grown in win- Delicious, Rome Beauty and Ortley. 

ter and then turned under in the spring. Jonathan stands first in Utah. 

Similarly in California and the Southwest Taking the country as a whole, accord- 
vetch and sweet clover are favorite winter ing to J. R. Magness, the 6 leading va Tie- 

cover crops. The usual intercrop grown ties in 1928 were Delicious, Winesap, 
between the rows of non-bearing irrigated Jonathan, Baldwin, Stayman Winesap and 
| orchards are strawberries, corn, squash, Ben Davis. Since that time Ben Davis 

I potatoes, alfalfa, tomatoes, cotton, lima has lost ground tremendously by reason 

beans and even peach and cherry trees, of the prolonged drouth since 1930, and 

j About 2 feet of water is applied annually it has been estimated that 2,000,000 Bald- 

in addition to the natural rainfall of these win trees were killed in New England and 

districts. New York in the severe winter of 1933-34. 

In all parts of the country neglected Root- Grafting. Experiments at the 

apple orchards are to be seen which are Kansas Station with various lengths of 
eyesores in the community. Whether or cions and different portions of roots for 

not they are worth renovating depends grafting showed that the difference of 

upon whether the orchard is rightly lo- growth in favor of the longer cions and 

cated and on good soil, whether the varie- stocks is probably not sufficient to corn- 

ties are suitable, and how badly diseased, pensate for the extra labor and expense 

misshapen and deteriorated the trees have made necessary by their use. Cions about 

become. If the outlook is hopeful old 6 inches long grafted on piece roots 3 to 

neglected trees may be pruned so as to let 5 inches long will make as good trees as 

in more light at the top and keep the longer cions grafted on whole roots. It 

j fruiting branches within reach of ordinary was also shown that where the graft is 

ladders. Suitable fertilizers and spraying buried deeply in the soil, a new system 

may then result in reasonably good crops of side shoots will take the lead at about 

of fruit. Barnyard manure, acid phos- the usual depth below the surface of the 

phate and muriate of potash are recam- soil, to the more or less complete dwarf- 

mended, together with the use of nitrate ing of the lower and earlier root system, 

j of soda or sulphate of ammonia if quick Root vs. Top-Grafting. The relative 

j results are desired. effects of top-grafting and root-grafting 

| Practically all the earliest orchards in on the longevity of some varieties of ap- 

j the U.S. were seedling trees. Apple seeds pies have been studied by the West Vir- 

! were carried west by the original settlers ginia Station. With the King variety all 

or Indians and from the millions of trees the root-grafted trees w r ere dead at the 

scattered along fence row r s and lines of end of 10 years, while the top-worked 

I migratory travel, superior seedlings were trees were in a fairly good condition 20 

I selected and most of the commercial vari- years after being worked. With the Wall- 
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dow variety all of the top-grafted trees 
were living and in a thrifty condition at 
the end of 20 years, while the root-grafted 
specimens were all dead, except 1 branch 
of 1 tree. Tallman Sweet is recommended 
by the station for double-working trees, 
i.e., seedlings root-grafted with Tallman 
Sweet and then top-worked with the va- 
riety which it is wished to propagate. 

In summing up the evidence and best 
practices of apple growers in Delaware, 
Professor Powell states that a few apple 
growers are planting a hardy, vigorous, 
straight growing variety as a stock on 
which to top-work a permanent orchard. 
It is claimed for this method that it pro- 
vides a healthy, strong trunk for all vari- 
eties, corrects the poor growth of some, 
overcomes the tenderness of others in 
the far north, and sometimes makes a 
stronger system of roots. This method 
also gives the grower a chance to select 
the buds or cions from trees of steady 
productiveness, hardy foliage and highly 
colored fruit, — factors of the greatest im- 
portance in commercial orchards. 

Location and Soil. The ideal location 
for an apple orchard is on a gentle eastern 
or northeastern slope which enjoys both 
air and water drainage. These latter are 
essential factors in the commercial success 
of the apple orchard. Modern experience 
has shown that no soil is too good for the 
apple. Sandy lands and low, flat meadow 
locations should be avoided. Newly 
cleared timber lands, limestone soils and 
loamy clays are especially desirable for 
apples/ and in a suitable climate insure 
satisfactory results. Apples in quantity 
sufficient for home use can be grown prac- 
tically anywhere in the United States 
where ordinary farming can be carried on. 
The apple orchard should be deeply 
plowed and thoroughly cultivated before 
the trees are planted therein. 

Planting the Trees. One or 2-year- 
old trees are better for setting out than 
older stock. Spring planting, on the 
whole, is safer than fall planting and is 
quite generally recommended for the 
whole country. The trees should stand 
from 32 to 40 feet apart each way in the 
orchard. The greater distance is recom- 
mended for the most vigorous growing 
varieties. 

Cultivation and Cover Crops. Start- 
ing from the first year after setting out, 
the orchard should be plowed deeply 
every spring. This sends the roots down- 
ward where they are needed in time of 
drouth. Fall plowing, though sometimes 
practiced to induce earliness, is not gen- 


erally advisable. For the first 4 or 5 
years, cultivated crops, like potatoes, corn 
or small fruits, may be grown between the 
rows. On steep hillsides also where culti- 
vation is impracticable clover or alfalfa 
may be seeded. Where orchards are kept 
in grass the grass should be mowed and 
left to lie in place under the trees to rot. 
Sometimes very good results are secured 
in orchards treated by the latter method, 
but generally clean cultivation until mid- 
summer each year, followed by some 
cover crop will give the best results. 

The primary objects of orchard tillage 
are to make more available the plant food 
of the soil and to conserve the soil mois- 
ture to the use of the trees. Experiments 
in Missouri show that trees that are well 
cultivated make a more uniform and vig- 
orous growth, are healthier, produce bet- 
ter fruit and are less unfavorably affected 
by drouth than those not cultivated. 

Orchards given clean cultivation at the 
Kansas Station one season contained 16 
per cent of moisture when the orchard in 
grass contained but 6 per cent. At the 
Nebraska Station a cultivated orchard 
contained 20 per cent of moisture when 
an orchard in grass contained but 14 per 
cent. Generally speaking the most serious 
injuries to orchards occur when crops are 
planted in them that sap the soil moisture 
early in the season like grasses and the 
cereal grains. Potatoes, beans and like 
vegetables that cannot be planted until 
later in the spring are distinctly less in- 
jurious. When orchards are in full bear- 
ing no crop for profit should be grown in 
them at all. 

At the present time practical horticul- 
turists recommend, and station experi- 
ments confirm, the practice of thorough 
tillage of the orchard until July or Au- 
gust, then seeding the orchard down to 
some nitrogenous cover crop, like red or 
mammoth clover, vetch, cowpeas, alfalfa 
or crimson clover. Rye is a favorite cover 
crop on lighter soils. In wet years culti- 
vation should cease earlier in the season 
in order to give the trees plenty of time to 
mature their wood growth before winter 
sets in. These cover crops, when plowed 
under the following spring, add humus to 
the soil, improve its mechanical condition 
and increase its capacity to hold soil mois- 
ture. They also protect the ground over 
winter from alternate freezing and thaw- 
ing and from freezing so deeply. 

Manuring. In the fertilization of or- 
chards potash is generally the most 
important element to be applied, particu- 
larly after the trees have reached bearing 
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age. On the farm this can be best sup- 
plied in the form of unleached wood 
ashes, from 40 to 50 bushels per acre 
being applied to bearing trees each season. 
The ashes also supply a certain amount of 
phosphoric acid and lime, which are nec- 
essary in fruit and wood production. 
Where good wood ashes are not obtain- 
able, from 500 to 700 pounds per acre of 
muriate of potash may be used in mature 
orchards. Next to potash in importance 
in most orchards is nitrogen, and this can 
be best supplied in well-rotted barnyard 
manure. Nitrogen is especially valuable 
in promoting wood growth and in rejuv- 
enating old, worn-out orchards. It can be 
safely and advantageously used in all old 
farm orchards. It is generally thought 
that when mature or bearing trees do not 
make a foot or more of growth upon ail 
shoots, or when the tree matures early in 
the season and the leaves have a yellow- 
ish appearance, nitrogen is needed. If, 
however, the trees make a strong, vigorous 
growth each season, and the leaves are of 
good size and dark color, the free use of 
nitrogen manures is likely to be more 
harmful than beneficial. In such cases 
the legumes should not be used as cover 
crops. In commercial orchards the cheap- 
est method of supplying nitrogen to the 
orchard is by cultivation and the use of 
nitrogenous cover crops each season, as 
noted above. 

Pruning. Apple trees are pruned pri- 
marily for the purpose of forming a sym- 
metrical, evenly balanced head, and for 
the admittance of sunlight and the free 
circulation of air. All dead limbs, and 
limbs that rub against each other, should 
be removed, care being taken not to leave 
the limbs and trunks exposed to the direct 
intense heat of the sun’s rays, which 
frequently causes the disease known as 
sunscald. The value of light in the pro- 
duction of fruit buds was studied at the 
Rhode Island Station, and it was found 
that there was a much larger number of 
clusters of fruit buds upon limbs that 
grew in sunlight than upon similar limbs 
from the same tree that grew in shade. 
This would seem to indicate the value of 
so pruning that light may be admitted 
equally to all portions of the tree. In the 
Central and Eastern States the head 
should be formed 2 or 3 feet from the 
ground and trained to a round, open 
form. Pruning can be best done in late 
winter or early spring. Besides thin- 
ning out the dense growths and crossed 
branches, all side branches that are 
making too strong a growth should be 


checked by heading in. Most of the prim- 
ing and formation of the tree should be 
done while it is young. Trees primed to 
a vase or goblet form, fay cutting out the 
central stock or leader, have been found 
most desirable in California. 

Utilization of Waste Apples. Apples 
which are of too poor a grade to be mar- 
keted can be profitably used for evaporat- 
' ing, or making into jelly, marmalade, 
cider and vinegar. With a hand grinder 
and press but little more than 2 gallons 
of cider can be obtained from a bushel of 
apples. By the use of a medium sized 
horse power grinder and press 4 gallons of 
cider can be easily obtained from a bushel 
of apples. Good cider jelly can be made 
by adding about 1 pound of sugar to each 
5 pounds of cider. This will make 40 
pounds of jelly for each 100 pounds of 
cider. For apple marmalade a better 
quality of apples is required than for 
cider. A good quality of marmalade can 
be made by the use of 10 pounds of sliced 
fruit to each 4% pounds of sugar and 
cooked down with 1 gallon of cider. 

In evaporating apples a bushel of fruit 
will make on the average 6 to 7 pounds of 
dried product. A better quality of evap- 
orated product will be secured if apples 
are used that are still firm and somewhat 
green rather than apples ripe enough for 
dessert. Some of the best varieties for 
evaporating are : Patten Greening, Baxter, 
Ben Davis, Golden Russet, Northern Spy, 
King, Ribston Pippin, Twenty Ounce and 
Pewaukee. 

In making vinegar from fresh cider on 
the farm, the cider should be put in clean 
barrels and allowed to ferment. Under 
ordinary conditions it requires 3 to 7 
weeks for the sugar in sweet cider to be- 
come completely converted into alcohol or 
before it becomes “hard cider.” Under 
the influence of an acetic acid ferment 
hard cider is gradually converted into 
vinegar. This process is hastened if the 
depth of the liquid in the barrel does not 
exceed its surface measurement. Air 
should be admitted freely at all times and 
the barrel kept in a uniformly warm tem- 
perature. 

From census figures it appears that the 
production of cider on farms amounts to 
about 13% million gallons annually, and 
that over 200,000 farms report produc- 
tion on a considerable scale. The steps 
to be observed in making a good quality 
of cider have been summarized by the 
Department of Agriculture as follows: 
Select sound, ripened fruit. Blend several 
varieties if available. Wash fruit and dis- 
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card all partly decayed fruit. After 
grinding and pressing allow juice to stand 
in deep containers over night. Siphon off 
the juice from the sediment. Pasteurize 
the juice for 10 minutes at temperature 
of 170 degrees F. Store in cool place. 
For home use no further treatment is 
necessary. 

General Scheme for Spraying Apple 
Trees. Apple scab and codling moth are 
the 2 worst enemies of apples in the East- 
ern and Middle States. These and most 
other serious apple troubles may be effec- 
tively controlled by 4 applications of a 
combined Bordeaux mixture and Paris 
green solution as described under Spray- 
ing. The first application should be made 
just before the flower buds open, the sec- 
ond just after the petals fall, and the 
third and fourth at intervals of 10 days 
to 2 weeks. The fourth may sometimes 
be omitted. In the following paragraphs 
directions are given for treating the more 
important apple enemies. 

Enemies: Bitter Rot ( Gloeosporium 
fructigenum) is perhaps most common on 
certain sweet varieties of apples. The 
fungus appears later than the apple scab. 
The disease is often associated with brown 
rot, and is not to be distinguished for 
practical purposes from black rot. The 
disease attacks any part of the apple and 
spreads rapidly. Bitter rot is to be rec- 
ognized by the presence of numerous 
black pustules just under the skin of the 
apple in the older infected areas. In- 
fected apples should not be packed with 
sound fruit. Trees should be sprayed 
with ammoniacal copper carbonate when 
bitter rot first appears, and again 2 weeks 
later. 

, Rtjst ( Gymnospomngium macropm) is 
a disease due to a fungus which spends 
a part of its life cycle on the cedar, where 
it is the cause of the “cedar apples/' In 
the early spring the cedar apples appear 
and spores are carried from these struc- 
tures to apple and other related trees. 
Leaves infected with these spores develop 
orange spots on the under surface, and 
later cup-shaped bodies on the under side. 
In these cups spores are formed, which 
are blown away by the wind and rein- 
fect cedar trees. The fruit of the apple 
is usually attacked about the same time 
as the leaves. In bad cases the leaves 
turn yellow and fall off. By destroying 
cedar trees in the vicinity of orchards the 
spread of the disease may be checked. 
Where this is impossible, the cedar apples 
may be gathered and destroyed and apple 
+rees sprayed w r ith Bordeaux mixture. 


Scab ( Fusicladium dendriticum ) at- 
tacks the fruit and leaves of apple and 
pear trees. On the leaves the disease is 
often called leaf blight. Black spots of 
considerable size are formed on the fruit. 
As the spots increase in size the diseased 
tissue cracks open, growth ceases, and the 
fruit becomes one-sided. The spots on 
the leaves are similar to those on the 
fruit, except that the edges are not white. 
The leaves are made to curl somewhat 
by the development of the disease. Scab 
is the most important fungus disease of 
apples, but the amount of injury varies 
greatly from year to year. For combat- 
ing scab spray with Bordeaux mixture 
when the buds are swelling, again just- 
before blossoming, and a third time after 
the flowers have fallen. 

Sunscald is a term applied to a dying 
of the bark and growing tissues on one 
side of a branch or trunk. The trouble 
usually appears on the southwest side of 
trees in winter. In different localities dif- 
ferent fungi are associated with the dis- 
ease. The injuries are in part due to 
winter freezing, by which the bark is 
ruptured and the entrance of the fungi 
rendered easy. For preventing the trouble 
apple trees should be headed low and 
the trunks should be protected against 
the action of the sun by wrapping paper 
or other substance loosely around the 
trunk. 

Canker ( Nectria ditissima) attacks the 
apple, beech, oak and other shade trees. 
The fungus gains entrance to the tree 
through wounds in the bark. As the dis- 
ease progresses the bark cracks, often in 
such a manner as to girdle small branches. 
Later the wood is attacked. Usually a 
swollen ridge of bark is produced around 
the edge of the canker wound. Trees 
which have been destroyed by canker, 
and badly affected branches should be 
cut and burned. 

Codling Moth ( Carpocapsa pomo - 
nella ) is about % inch across the wings. 
The forewings are gray crossed by brown 
lines. The moth usually flies at twilight 
or night. The eggs are laid on the sur- 
face of the apple, in the calyx,, or on the 
leaves. After hatching, the caterpillar 
eats its w r ay into the apple, either at the 
calyx end or on the side. Within the 
apple it grows to a length of % of an 
inch, burrowing around the core and fi- 
nally eating a hole to the outside. There 
are two broods annually, and perhaps a 
third brood in some States. The cater- 
pillars of the second brood winter over in 
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the apple. The insect infests also pears 
and sometimes peaches and plums. 

Spraying with arsenate of lead has long 
been the standard remedy against codling 
moth, the first application to be made 
just before the calyx lobes have closed, 
the second about 5 days after the moths 
begin to fly, the third within a few days 
after an increase in second-brood moths 
appears, with later sprayings at 2-week 
intervals if infestation is severe. Fluorine 
sprays have also been used, and more re- 
cently fixed nicotine sprays show promise 
as substitutes for both the poisonous in- 
secticides. The slight danger to the con- 
sumer from arsenical residues on apples 


•of white bands across the abdomen. The 
flies appear early in June and bore holes 
in the apples, in which they lay their eggs. 
The eggs hatch within a few days and the 
maggots feed on the pulp of 'the fruit, 
which they honeycomb completely. When 
the maggots become full grown they leave 
the apple and burrow into the ground, 
where they undergo their transformation, 
occasionally however remaining in the 
apples. Spraying with insecticides gives 
unsatisfactory results. The collection and 
destruction of windfalls and refuse under 
the trees and from bins and barrels in 
■which fruit has been stored are more 
effective means of repression. 
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sprayed too near to harvesting time, made 
necessary the resort to mechanical means 
of washing apples and pears, as ^ was al- 
ready the custom among California citrus 
growers. 

Apple Curculio (Anthonomm quad- 
rigibbus) is a beetle smaller than the 
plum curculio and of a dark brown color. 
It has 4 brownish humps upon the hinder 
portion of the body. This insect drills 
holes into young apples by means of its 
snout for purposes of feeding and also 
for places in which to deposit eggs. As 
soon as the grub hatches it burrows into 
the core where it. feeds. Apples infested 
with this insect usually do not fall to the 
ground, and the species is therefore diffi- 
cult to combat. Picking affected apples 
from the tree and jarring the curculio into 
traps, as recommended for the plum cur- 
culio, are effective against this insect. 

Apple Maggot ( Trypeta pomonella) is 
a fly smaller than the common house fly 
and may be recognized by its black color, 
yellowish head and legs and the presence 


Borers. Two species are especially in- 
jurious to apple trees and are known as 
the flat-headed and round-headed apple 
tree borers. The round-headed borer 
{Safer da Candida) is a beetle about % of 
an inch in .length, of a brown color, with 
2 white stripes on the back. The eggs are 
deposited on the bark near the ground, 
and on hatching the grub enters the wood. 
The flat-headed borer ( Chrysobothris 
femorata) is smaller, of a dull color, with 
a metalie luster. This beetle lays its eggs 
on the trunk or larger branches, and the 
grub enters the sapwoocl. The grub re- 
mains in the wood 2 years, while that of 
the round-headed borer lives 3 years in 
that position. Both species may do great- 
damage especially to young trees. Paint- 
ing the trunks with whale oil soap or 
dilute soft soap in the spring and digging 
out the grubs in the fall are recom- 
mended. 

Tent Caterpillar (Ciisiocampa Amer- 
icana) is the larva of a night-flying moth 
which is brown in color and about an inch 
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across the wings* The eggs are laid in 
July in clusters upon the small twigs of 
apples, wild cherry and other trees. They 
hatch in the early spring and the young 
caterpillars form a tent, in which the 
whole colony lives. They usually feed 
twice a day, about the middle of the fore- 
noon and the afternoon, at which times 
the tents are deserted. Each caterpillar 
remains in connection with the tent by a 
fine thread, spun as it crawls. When not 
feeding they remain in or on the tent. A 


printers’ ink mixed with oil, for the pur- 
pose of preventing the wingless females 
from crawling up the trunks to deposit 
their eggs. Another preventive treatment 
consists in placing inverted cones in which 
oil, or some similar substance, is placed 
about the trees. The caterpillars may 
be destroyed by 1 or 2 early sprayings of 
Paris green or arsenate of lead. 

Cicada (C. septendedm) is also called 
the 17-year locust on account of the 
length of time which it spends in the 
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number of birds feed upon the caterpil- 
lars, and a contagious disease prevails at 
times during moist warm weather. The 
egg masses may be readily seen and col- 
lected, and the caterpillars may be de- 
stroyed in their nests by saturating with 
kerosene and burning. The nests should 
be burned in the early morning or late in 
the afternoon, when the caterpillars are 
in them. 

Canker Worms (Anisopteryx vernata 
and A. pometaria). The chief difference 
between these species is in the time of 
egg-laying, the former laying them in the 
spring, the latter in the fall. In both 
species the male is of a grayish color, 
about an inch across the wings, while the 
female is about % inch long and wingless. 
The caterpillars are commonly called 
measuring worms on account of their 
mode of motion. They feed upon the 
leaves of apple, pear, peach, other fruit 
trees and the elm. The trunks of trees 
may be smeared with a band of tar and 


ground in an immature stage. The insect 
is wedge-shaped with a broad head, of a 
brownish-black color, with red veins in 
the transparent wings. The 17-year lo- 
cust is readily distinguished from the 
common dog-day locust by the fact that 
the latter is larger and has green veins in 
the wings, as well as a greenish body, 
with a white powdery covering on the 
underside. Some of the southern broods 
spend only 13 years in the immature 
stage, while in the north the life of the 
insect extends over 17 years. The adult 
cicada lives about a month and causes 
considerable damage by depositing its 
eggs in small twigs of the apple, oak and 
various other trees. The eggs are laid in 
a double row in a slit made in the wood, 
and when the insects are present in large 
numbers the trees are often killed by this 
operation. As soon as the young hatch 
they fall to the ground, and live for the 
remainder of the 13 or 17 years, accord- 
ing to the brood, in the ground where 
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they feed upon the roots of trees and 
herbaceous plants. There are 21 well- 
known broods of this insect in the United 
States, but the broods overlap one an- 
other so that locust years are not 13 or 
17 years apart. Kerosene emulsion will 
destroy the cicadas when they first emerge 
from the ground, but no remedies can be 
applied after the swarm has begun flying 
about. Hogs root out and destroy the 
immature cicadas in the ground, and do- 
mestic fowls, sparrows and other birds 
feed upon them when they appear. Since 
the time of the appearance of each brood 
is predicted for a number of years ahead, 
it is recommended that no pruning be 
done during the fall preceding the appear- 
ance of the swarm. A number of twigs 
will be destroyed by the cicadas, and 
these may be cut off in the spring. 

This list includes the more important 
injurious insects of the apple tree. More 
than 200 species of insects have been 
found depredating upon the apple, but 
the majority of these are not common, or 
feed chiefly upon other plants. 

Pocket Gophers. These animals are 
recognized by their stout, compact bodies, 
small eyes, and strong front feet, which 
are armed with long curved claws. The 
front teeth are also very strongly de- 
veloped. The pocket to which the name 
of this animal is due, has an external 
opening outside of the mouth. When 
feeding they rapidly gather materials to- 
gether, which are stored in the pockets, 
and then retire to a safe retreat where 
their food is eaten. A number of species 
of pocket gophers are found in the United 
States, and their distribution extends 
from Illinois to the Pacific Coast and in- 
cludes Georgia and Florida. Pocket 
gophers spend their lives under ground 
and are seldom seen. Rarely they are 
observed following a road or trail. These 
animals are especially injurious to pota- 
toes and other root crops, and to fruit 
trees, of which they gnaw the roots. 
Bounties have been offered for these ani- 
mals, but this method of extermination 
has not been satisfactory. The pocket 
gophers may be destroyed by fumigation, 
trapping, bisulphid of carbon or poison, 
as recommended for ground squirrels. 
Another method which has proved very 
satisfactory in protecting orchards against 
the inroads of pocket gophers consists in 
surrounding the orchard with a trench, 
walled with boards, and dug to a depth 
of 3 feet. The gophers in burrowing 
through the soil fall into the trench and 
are unable to escape. 


APRICOT (Prwim spp.) 

A tree and fruit somewhat intermediate 
between the peach and the plum. The 
fruit generally ripens in advance of both 
the peach and the plum, is somewhat 
peach-like in shape and color, has 
smoother skin, with rich yellow flesh, and 
a large, flat, smooth stone. The flesh is 
commonly less juicy than that of the 
peach and of good quality. The apricot 
is little grown commercially in the East- 
ern United States, but is extensively cul- 
tivated in some of the more western 
States, especially California. There are 
about 6 million "apricot trees in the U.S. . 
of which 5 million, are in California. It is 
hardy wherever the peach is hardy, and 
some of the Russian varieties will stand 
even 1 or 2 degrees more cold than the 
peach. In the Eastern and Northern 
States only the best fruit growers succeed 
with the apricot. The difficulties in the 
way of successful culture are its habit of 
early blooming and consequent liability to 
injury from late spring frost, and the 
ravages of the curculio. 

The apricot is grown on either peach, 
plum or its own roots. On suitable soils, 
i.e., deep, loose, rich, well-drained loams, 
or in California on adobe or gravelly soils, 
it succeeds best on its own roots. On 
peach soils it is generally grown on peach 
roots, while on heavier soils it is grown 
on plum roots. Most of the apricot or- 
chards in the United States are grown on 
peach roots. The apricot has an aversion 
to heavy, cold, wet soils and will not suc- 
ceed on them. 

Because of the early blooming habit of 
the apricot great care must be taken in 
selecting a suitable location and exposure 
for the orchard. This should be high and, 
if possible, near a large body of water, 
since frosts are less serious in such local- 
ities. It is useless to plant trees on low, 
frosty ground. A northern or northwest- 
ern exposure is desirable because of its 
retarding effect on the blossoming period. 
On all lighter and drier soils nursery- 
budded peach stock is recommended. For 
the stiff er lands the New York Cornell 
Station is inclined to favor top-worked 
plum stock, that is plum trees top-budded 
or grafted in the orchard with apricot. 

The proper distance for setting the 
trees in the orchard is about 20 feet each 
way. Where nursery-budded trees are 
used the trees should be set low, so that, 
if possible, the union is below the ground. 
This lessens the danger of the tree break- 
ing at the union and of injury from the 
root borer when peach stock is used. 
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The orchard treatment of the apricot 
is in general the same as that for peaches. 
The apricot is about as productive as the 
peachy and unless heavily thinned bears 
only in alternate years. In the East it 
is largely a dessert fruit, and should, 
therefore, be put up in small tasty pack- 
ages. In California it is one of the lead- 
ing commercial fruits, and is extensively 
used for drying and canning. 

There are 3 classes of apricots grown 
in the United States: the best, and the 
ones most largely cultivated, belong to 
the group Prunus Armeniaca . For the 
East, Harris and St. Ambrosie are among 
the best varieties for the early crop, and 
Moorpark, Royal, Montgamet and Turk- 
ish or Roman, for the miclseason and late 
crop. In California Royal is a favorite, 
followed by Blenheim and the Peach. 
The hardy Russian sorts belong botani- 
eally to this same group, but, while very 
productive, they are smaller and of poorer 
quality and best suited for culture on the 
northern borders of the peach belt. The 
better varieties are Alexander, Gibb, 
Alexis and Catherine. The black or pur- 
ple apricots form another botanical class, 
Prunus dasycarpa. The fruit is of a dull 
purple color, unattractive and sour, and 
clings rather persistently to the fuzzy pit. 
The Chinese or Japanese apricots belong 
to P. mume , and are chiefly grown for 
their ornamental blossoms, which vary 
from purple to dark red in color, and 
from single to very double. 

There are a number of diseases and in- 
sects which attack the apricot. The most 
serious fungous disease is the collar rot. 
This is destructive to the trunk. The 
disease begins just below the surface of 
the ground, where the bud is inserted, and 
affects the bark for a distance of a few 
inches above the union. Later the trunk 
may become discolored and the branches 
appear stunted. The cause of the trouble 
is not well understood, but it is suggested 
that the disease may be due to unfavor- 
able soil and climate and imperfect union. 
For other fungus diseases see under Plum 
and Peach . 

One of the most serious hindrances to 
the successful culture of the apricot is the 
plum curculio, for the treatment of which 
see under Plum . 

AVOCADO ( Persea americana) 

Avocado is a tree indigenous to tropical 
America which has become universally 
distributed through the Tropical and sub- 
tropical countries. The tree attains a 
height of 20 to 60 feet. The leaves are 


large and glossy. The fruit may be ob- 
long, pear shaped, nearly spherical or 
bottle shaped, may vary in length from 
5 to 12 inches, in weight from 1 to 4 
pounds and in color from green through 
browns to purple. The rind varies from 
almost the thinness of paper to a thick 
woody shell. 

There are about a million bearing avo- 
cado trees in California and Florida, be- 
sides being an important local fruit crop 
in Hawaii, Porto Rico, Panama Canal 
Zone and Virgin Islands. Plantings have 
also been made in southern Texas, Pro- 
duction of avocados in the U.S. has 
reached nearly 35 million pounds yearly. 
The accidental introduction of the fruit 
fly into Hawaii put a quarantine on avo- 
cados from there, but it was soon found 
that adequate cold storage rendered ship- 
ments safe. Varieties of the Mexican 
type are used almost exclusively in Cali- 
fornia, particularly the Fuerte. In Dade 
County, Florida, Fuchsia, Trapp and 
Waldin are favorite varieties. Several 
varieties are usually planted in each grove 
in order to insure better pollination. 

The avocado is commonly propagated 
by inserting tip cions as cleft or side 
grafts on young seedlings grown from 
seeds planted in boxes the previous fall. 
The planting distances in the orchard are 
20 to 30 feet apart both ways. In Florida 
pigeon peas, crotalaria or velvet beans 
are grown in the orchard and cut from 
time to time for mulching the trees. 
Avocados are heavy feeders. Bearing 
trees require about 30 pounds yearly of 
a 4-8-6 standard fertilizer. The yield of 
fruit varies within wide limits, but about 
80 pounds a season per tree is a reason- 
able expectation. 

BIRDS 

An extensive popular literature has 
grown up during recent years around the 
subject of birds as related to agriculture. 
In various States laws have been framed 
restricting the time in which game birds 
may be destroyed and prohibiting the 
killing of a number of species of birds 
which are considered beneficial to agri- 
culture. The question of the economic 
importance of birds has awakened wide- 
spread interest and a great deal of work 
has been done in the study of the feeding 
habits of birds, especially by the United 
States Department of Agriculture and at 
some of the experiment stations. As a 
rule these investigations show that the 
diet of birds consists to a considerable 
extent of injurious insects. The varia- 
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tions in the number of injurious insects 
in different years are striking, and are due 
to a number of conditions to which atten- 
tion has been called by different writers. 
An exact estimation of the value of birds 
in this connection can hardly be made at 
present. The statement can be made con- 
cerning any particular bird that its food 
normally consists of certain percentages 
of injurious insects, beneficial insects, in- 
jurious weed seed, cultivated fruits, etc., 
and from this general statement a con- 
clusion can be drawn as to whether the 
bird is on the whole beneficial or injurious 
to agriculture. In the case of many spe- 
cies great differences of opinion prevail 
among practical men on account of the 
great variety of food materials eaten by 
the birds according to local conditions. 
Hawks and owls in some localities are 
considered very injurious and bounties 
have been offered for their destruction on 
account of their depredations upon poul- 
try yards. At the same time it should be 
remembered that these birds at other 
times of the year and in other localities 
destroy many injurious rodents, such as 
field mice, ground squirrels, gophers and 
rabbits. 

The feeding habits of the robin were 
investigated at the Ohio Experiment Sta- 
tion and it was concluded from this study 
that during the fruit season in the neigh- 
borhood of small fruit gardens these birds 
did more harm than good from their de- 
struction of such a large quantity of fruit. 
A study of the feeding habits of the same 
bird in other localities at other times of 
the year gave the robin credit for destroy- 
ing a large percentage of injurious insects. 
The English sparrow may be cited as an- 
other example of a bird of doubtful eco- 
nomic relations. In the vicinity of grain 
fields, when occurring in great numbers, 
the English sparrow is undoubtedly a 
pest. This bird, however, is an enemy of 
the 17-year locust and dog-day locust 
and destroys great numbers of them. It 
is also known to feed upon other injurious 
insects. 

Few birds of which the feeding habits 
have been studied have been found an 
unmixed good or evil, and the attitude of 
many practical farmers and gardeners to- 
ward this problem involves a feeling of 
the right to protect crops or poultry 
against the attacks of birds, and at the 
same time a disinclination to persecute 
or needlessly destroy these birds under 
forest conditions or in localities where 
they are not injurious to cultivated crops. 
During the winter season it is undoubt- 


m 

.edly true that many species of birds de- 
stroy large numbers of injurious insects 
in the egg or pupal stage, and in so doing 
more than repay for any damage they 
may commit upon crops during the grow- 
ing season. In general, birds do far more 
good than harm, and the ruthless destruc- 
tion of birds without special reasons 
should be discountenanced by everybody. 

BLACKBERRY (Ruhus villosm) 

The cultivated blackberry is gradually 
superseding the wild crop which has long 
been a serious rival on account of the 
wide distribution of the wild species and 
its habit of growing in fence rows and 
waste places readily accessible to large 
numbers of berry eaters. The blackberry 
is a shallow rooted plant and in dry sea- 
sons the wild berries dry up and ( become 
unpalatable. The cultivated berries span 
a longer season, corning upon the market 
earlier and holding their position longer. 
The chief cultivated blackberry belt ex- 
tends from Texas northeast to Maine, 
totaling about 27,000 acres in which Texas 
has the largest plantings followed by 
Oklahoma, Missouri, Arkansas, Kentucky, 
West Virginia, Michigan and New Jersey, 
There are also extensive developments in 
the Puyallup district of Washington and 
in the Willamette Valley of Oregon. 

Blackberries thrive on a great variety 
of soil types but satisfactory yields can- 
not be obtained unless an adequate sup- 
ply of moisture is present during the 
growth and ripening of the fruit. 

Cultivated blackberries are coming more 
and more into use. Usually they sell the 
best of any of the small fruits. The yield 
averages 100 bushels per acre. They are 
used in the fresh state and for' canning, 
but are seldom dried. Experiments at 
the New York Cornell Station show that 
from a bushel of blackberries not more 
than 12 or 14 pounds of dried fruit can 
be obtained. Berries sprinkled with 
granulated sugar dry better than those 
not treated. 

A deep clay loam supplied with humus 
is the best land for blackberries. Sandy 
or gravelly soils dry out too easily at the 
critical period when the fruit is ripening. 
Blackberry plants should be set out in 
the spring. Suckers are usually used for 
this purpose. Plants are set 2 or 3 feet 
apart in rows 3 feet distant. Crops like 

E otatoes or strawberries may be grown 
etween the rows the first 2 years to pay 
for the use of the land. If the plants put 
out vigorously the first year, 3 or 4 canes 
may be allowed to grow. These should 
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be headed back when they have reached 
a height of 2 or 3 feet by pinching off the 
tops. 

The blackberry fruit is grown on canes 
which came from the roots the preceding 
season. After the fruiting season is over 
the usefulness of these canes or shoots is 
at an end and they should be cut out 
of the rows. This is performed preferably 
in the fall, but may be done any time be- 
fore growth starts in the spring. While 
fruit is being produced on some canes, 
others are coming up from the roots. Us- 
ually only 5 or 6 canes from each root 
should be allowed to grow, the others 
being pulled out while they are still small. 
When canes are 2% to 3 feet high the tips 
should be cut or pinched back 2 or 3 
inches. This stops upward growth and 
many laterals push out. These laterals 
bear the fruit the following season. ^ They 
should be shortened somewhat in the 
spring, depending on the variety grown. 
Blackberries thus trained require no trel- 
lising. In bleak situations blackberries in 
the more northern sections will require 
winter protection. This is best done ]by 
laying the vines over and covering with 
earth 2 or 3 inches deep. Sometimes a 
trench is dug on one side of the rows 6 
or 8 inches deep to facilitate laying down. 
Care should be taken not to crack the 
canes. In the spring, when danger from 
frost is past, the vines are righted.^ The 
blackberry patch should be plowed in the 
spring and given thorough shallow culti- 
vation about once a week up to within a 
day or two of the time of picking. Well- 
rotted stable manure is the best fertilizer 
for blackberries. 

Blackberries produce a fair crop the 
first year of planting. The third year a 
full crop is probable, after which nearly 
uniform crops should be secured. A good 
plantation well cared for should last 20 
years or more without renewing. The 
yields vary from 40 to 300 bushels per 
acre, depending upon the intelligence put 
into the business. Investigations at the 
Georgia Station showed that plats of 
blackberries over 6 years old gave de- 
creased yields of from 58.9 per cent with 
Agawam to 25.6 per cent with Ancient 
Briton, as compared with plats of similar 
varieties only 2 years old. It is believed 
that in Georgia the blackberries should be 
renewed every 4 or 5 years. 

Barnyard manure is probably the best 
fertilizer, about 20 tons per acre, an- 
nually, or leguminous cover crops may be 
planted between the rows. 

In the Northern and Northeastern 


States Eldorado is far in the lead of va- 
rieties. In the Southwest several kinds 
have become adapted to a semiarid cli- 
mate. Among them are Dallas, Crandall 
and Early Wonder. The varieties most 
grown on the Pacific Coast are Eldorado, 
Lawton, Evergreen and Himalaya, the 
canes of the last named apparently being 
perennial. For the most part blackberries 
are self-fertile and need not be planted 
with special reference to cross fertiliza- 
tion. 

Enemies: Crown Gall (see under 
Apple) and Rust are perhaps the most 
serious diseases of blackberries. Canes 
affected with those troubles should be dug 
up and burned. 

BLUEBERRY (V actinium spp.) 

Several species of wild blueberry are 
gathered and marketed in the regions 
where they occur. Their importance is 
constantly increasing. The chief blue- 
berry belts are three. One extends from 
Maine along the coast to Louisiana. A 
second runs from Maine westward to 
Minnesota. A third stretches along the 
Pacific Coast from British Columbia to 
central California. Besides these there 
are isolated areas of importance in Arkan- 
sas and the interior of Washington, Ore- 
gon and Idaho. 

The low bush berry is indigenous to the 
northeastern portion of the U.S. and parts 
of Canada. It is an upland species. The 
highbush blueberry is common in moist 
woods and swamps from southern Maine 
to Michigan and south to Georgia. Other 
wild forms of economic importance are 
the dryland blueberry, ranging from Okla- 
homa to Maryland, and the evergreen 
blueberry along the Pacific coast. 

According to George M. Darrow, at 
least 12 varieties of cultivated highbush 
blueberries are grown commercially from 
North Carolina to New England, New 
York, and Michigan and also in Oregon 
and Washington. This development fol- 
lowed upon the long-continued research 
of Dr. F. Y. Coville on the soil conditions 
necessary to the successful raising of high- 
bush blueberries. In ordinary rich garden 
soil it was found that this plant would 
not thrive and would soon die. "Culti- 
vated plantings have succeeded on acid 
soils having ample moisture. The best 
indication that blueberries will succeed on 
a soil is that they, or some of their rela- 
tives, such as huckleberries, azaleas or 
laurel are found growing on the soil." 

In many of the Eastern and Northern 
States extensive blueberry barrens occur 
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on lands which are, as a rule, too poor 
for other agricultural purposes. The 
blueberry bushes on these barrens are 
low, scarce exceeding a foot in height, and 
frequently bear heavy and profitable 
crops. A systematic treatment of these 
barrens has been reported by the Maine 
Station. The barrens reported upon cover 
an area of 40,000 acres and belong to one 
owner. About % of the barrens is burned 


be burned over the following spring, the 
fruit is gathered with a blueberry ’ rake. 
This is a rake made something like a 
dustpan, the bottom of which is com- 
posed of stiff parallel wire rods. The 
fruit is gathered quickly and cheaply by 
means of this rake, but the bushes are 
seriously injured by the treatment, and 
it should, therefore, never be used with 
highbush blueberries. 
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over every spring to renew the bushes 
and keep down underbrush. The burning 
is done very early in the spring before 
the ground becomes too dry in order that 
the fire may not run too deep, which 
would burn out the humus in the soil 
and ruin the barrens. The fire is spread 
by having a workman pass around the 
area to be burned dragging after him an 
ordinary torch. This is the only care 
given. The first fruits to ripen are picked 
by hand and sent to the city markets usu- 
ally in quart boxes. Later in the season 
the fruit is sent to the canneries. On 
the older barrens, especially on areas to 


BUFFALO BERRY (Shepherdia ar- 
gentea) 

Buffalo Berry is a native shrub fruit of 
the Western Plains and Rocky Mountain 
States. The fruit is small, quite acid, 
either red or yellow, and has small seeds. 
It is not considered of importance where 
currants will grow, but has a value in the 
drier portions of the Northwest where the 
culture of the better bush fruits is pre- 
carious. The plant is propagated either 
by seed, cuttings or suckers. The male 
and female flowers are borne on separate 
plants. This necessitates care in trans- 
planting to see that both kinds of plants 
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are set as otherwise no fruit will be ob- 
tained. The plant is quite ornamental and 
is sometimes recommended as a hedge 
plant for the Northwest. 

CHERRIES 

The three main groups of cultivated 
cherries are the sour (Prunus cerasus), 
the sweet (Prunus avium) and the Duke 
group. As compared with other decidu- 
ous fruit trees the cherry crop is made 


light loams are the prevailing soils in the 
cherry centers around the Great Lakes. 
Sweet cherries bioom slightly earlier than 
the sour kinds. But all cherries are sus- 
ceptible to frost and proper air drainage 
should always be a consideration in locat- 
ing the orchard. Cherries are propagated 
by budding or grafting on hardy seed- 
lings, usually the mahaleb or mazzard or 
occasionally the wild pin cherry. But 
the ordinary grower has found it to his 
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up of a very few varieties. East of the 
Rockies the Richmond, Montmorency and 
Morello are the most important sorts, 
while the leading sweet varieties are Tar- 
tarian, Windsor, Napoleon and Spanish. 
Sweet cherries are less tolerant of cold 
than are the sour sorts. Cherries are 
grown in every State, but the bulk of the 
commercial crop comes from 12 States. 
Washington, California and Oregon lead 
in the production of sweet cherries, fol- 
lowed by Michigan, Utah, Pennsylvania 
and New York. Michigan, Wisconsin and 
New York are the largest shippers of 
sour cherries, the total U.S. crop of both 
kinds being 163,000 tons. 

The same considerations apply in 
choosing the site of a cherry orchard as 
for peach or apple, with the added re- 
quirement of quick transportation since 
cherries are highly perishable. Sandy or 


advantage to buy budded 1 or 2-year old 
trees from reputable nurserymen. Early 
spring planting is advisable, making sure 
that the buds are dormant. For sour 
cherries 20 by 20 feet is the standard dis- 
tance for planting in the orchard. Sweet 
sorts are given more room, about 25 feet 
both ways. Pruning aims to make the 
young trees head out at a point not higher 
than 2 feet from the ground. 

Tillage for cherry trees should be the 
same as for the peach. Cover crops are 
usually sown at the last cultivation, the 
choice commonly falling on vetch and 
clover for legumes, and on rye, rape or 
buckwheat for non-leguminous cover 
crops. Manure is a standard fertilizer 
for cherries, supplemented with commer- 
cial brands sparingly. Peas, beans, toma- 
toes or other vegetables may be grown as 
intercrops till the cherries come into bear- 
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ing. In Colorado the application of a ni- 
trogen fertilizer constantly increased the 
yield. Careful attention to irrigation in 
semiarid regions is necessary. If the sup- 
ply of water is somewhat scant the most 
essential application is shortly before the 
fruit reaches maturity. 

Russian Varieties. In some of the 
more northern regions and in regions sub- 
ject to late spring frosts some Russian 


very satisfactory growth at the Minne- 
sota and South Dakota Experiment Sta- 
tions. The chokecherry (P, Virginiana) 
is a small shrub with very astringent fruit 
and valuable only from an ornamental 
point of view. The Western chokecherry 
(P* (lemma ) is a shrubby plant which 
produces fruit having an agreeable taste 
closely resembling that of black cherry, 
These are free from astringency and are 
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varieties of cherries have proved success- 
ful where common sorts fail. These cher- 
ries possess a dwarf, compact habit of 
growth and blossom and ripen their fruit 
later than common sorts. 

Other Sorts. A few other cherries 
may be briefly noted. The Western dwarf 
cherry (P. Besseyi) found upon the plains 
beyond the Mississippi and extending into 
the mountains of Colorado and Utah, is 
considered a fruit of great promise for 
cultivation. Improved Dwarf Rocky 
Mountain cherry is a variety of this spe- 
cies which promises much as a parent of 
a new type of cherries which from their 
very dwarf habit will be adapted to small 
gardens. The Wild Black cherry (P. 
serotina) is a valuable ornamental and 
forest tree in many States. It has made 


frequently used by settlers for jelly, pas- 
try, etc. 

Enemies : Brown Rot. See under 
Peach . 

Leaf Curl ( Exoascus pruni) causes the 
formation of dense tufts of twigs from a 
single point. .No fruit is borne on these 
so-called witches* brooms and the leaves 
are yellow or red. Affected parts should 
be cut' off and burned. 

Curculio. See under Plum. 

Slug (Selandrxa cerasi) in the adult 
condition is a black 4-winged fly, which 
lays its eggs in the leaves. The larvae, 
which become full grown in about 4 
weeks, are of a shiny dark green color and 
eat the leaves except the large veins. 
Dusting the trees with hellebore, pyre- 
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thrum or air-slaked lime or spraying with 
the arsenites will destroy these insects. 

Cherry Fruit Fly ( Rhagoletis cingu- 
lata) is a 2-winged fly with a black body 
and 4 black bands on each wing. The 
maggots are light yellow and have a fan- 
shaped organ near the head. The mag- 
gots mine through the pulp of the cherry 
and their presence is not always detected 
at picking time. Domestic poultry in the 
orchard will destroy many of the maggots, 
and since the insect passes a long time in 
the soil it could be destroyed to some ex- 
tent by thorough cultivation in the fall. 

CHESTNUT 

The native American sweet chestnut, 
the majestic forest tree which once ranged 
from Maine to Michigan and south to 
Georgia, is practically extinct. The blight 
( Endothia parasitica), accidentally intro- 
duced from Japan, has done its work and 
only an occasional tree out of the vast 
heritage remains alive. The disease 
reached Illinois in 1925. Breeders are 
industriously working on the problem of 
securing immune varieties. 

Chestnuts are propagated by grafting 
or budding. At the present time propa- 
gation is mostly confined to hybrids ob- 
tained by crossing the American chestnut 
or chinkapin, with the European or Asi- 
atic species. The chinkapin has proved 
quite satisfactory as a dwarf stock. 

The Chinese, and other Oriental chest- 
nuts now grown in the U.S., present some 
varieties which give promise of a chestnut 
industry, although Asiatic chestnuts often 
show a low percentage of survival after 
planting. 

Following the destruction of chestnut 
groves by the blight, experiments were 
made in the utilization of the dead trees. 
It was found that 70 or 80 per cent of 
the heartwood of trees that had been dead 
for 25 years was still good for lumber. 
The tannin content had not deteriorated, 
but the bark and sapwood were beyond 
use. 

Propagation. Chestnuts are propa- 
gated from seed planted either in the fall 
or spring and the seedling trees later 
grafted or budded with improved varie- 
ties. Nuts intended for seed must not be 
allowed to dry out or they will not germi- 
nate. When kept over winter for spring 
planting they should be preserved in a 
box buried 6 inches deep in the open 
ground and alternating in single layers 
with moist sand. The trees have a long 
tap root which makes them somewhat 
difficult to transplant, therefore* when 


possible, it is advisable to plant the nuts 
where the trees are to stand. In the 
nursery the trees are grown in rows 4 feet 
apart, 18 inches distant in the row. When 
2 years old they are grafted. The Con- 
necticut Experiment Station found that 
the best time for grafting chestnuts in 
that latitude was between May 15 and 
June 15. At that station whip grafts 
made the best unions on small stocks and 
cleft grafts on large stock. Either root, 
crown or stem grafting may be practiced, 
and each method has its advocates. The 
chestnut graft is somewhat difficult to 
make and the technique of the work must 
be carefully done. Under favorable con- 
ditions 50 per cent of the cions set may 
be expected to grow. 

The following fall or spring, after the 
trees have been grafted in the nursery 
row, the trees may be transplanted to 
their permanent places in the orchard, 
the European varieties 40 feet and the 
Japanese 30 feet apart each way. The 
tap root should be cut back to 18 inches 
and the tree pruned to an open, spreading 
form, with 3 to 5 main branches. Culti- 
vation should be practiced similar to that 
given a young apple orchard. 

Grafted chestnut trees grow rapidly 
and Japanese varieties frequently set 
fruit the first year of the insertion of the 
cion, and both Japanese and European 
varieties frequently bear heavy loads of 
burs the second year. Good growers find 
it advisable to pick off all burs for the 
first 3 or 4 years in order to give the 
trees opportunity to become well estab- 
lished and vigorous before the strain of 
reproduction begins. 

Enemies : Leaf Spot ( Septoria ochro - 
leuca ) attacks young trees in the nursery 
and also old trees. It appears as numer- 
ous bright spots on the, leaves, which 
later turn brown. The disease may be 
controlled by- spraying with Bordeaux 
mixture. Chestnuts are subject to the at- 
tacks of an anthracnose which is seldom 
serious. 

The chief insect injuries to chestnuts 
are due to 2 weevils ( Balaninus probo- 
scideus and B. rectus). Both weevils 
have long snouts. The first species is the 
larger and bears yellow lines and spots on 
the thorax. The general color of the sec- 
ond species is light brown. The adults of 
both weevils appear about the blossoming 
time of the chestnuts and deposit their 
eggs, which hatch into the well-known 
grubs that live in the nuts. The second 
species also infests chinkapins and acorns. 
All infested nuts should be destroyed be- 
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fore the grubs have opportunity to escape 
to the ground, or they may be" fumigated 
with carbon bisulphid (1 pound to 1000 
cubic feet of space). 

Chinkapin (Castanea pumila ). This 
is a dwarf chestnut. It grows wild on 
sandy knolls and hillsides from Florida 
north to Delaware, west to Indiana and 
southwest to Eastern Texas. It is a 
spreading shrub or small tree, sometimes 
attaining 20 to 30 feet in height, though 
the shrub is more usual. The nuts are 
borne singly in chestnut-like burs. They 
are smaller than chestnuts, are produced 
more abundantly and ripen considerably 
earlier, and for this reason reach the mar- 
ket first and sometimes bring higher 
prices than chestnuts. 

The Western chinkapin (C. crysophylla ) 
is found in the Cascade, Sierra Nevada 
and Coast Range mountains below 4000 
feet elevation, and in Oregon. In some 
counties of California it forms a large 
tree 50 to 125 feet high and 2 to 3 feet in 
diameter. The more abundant form, 
however, is a small shrub 2 to 6 feet high. 
So far as known there is only one im- 
proved variety of chinkapins under culti- 
vation. 

CITRUS FRUITS 

Citrus fruits, while grown only in the 
southern and southwestern fringe of the 
country, are to be had the year round on 
the markets of every State. Practically 
all our citrus fruit is raised in California, 
Florida, Texas and Arizona, about half 
the oranges in California and the other 
half in Florida, Texas, Louisiana, Arizona 
and Mississippi; half the grapefruit in 
Florida and the rest in Texas, Arizona and 
California; nearly all the lemons in Cali- 
fornia, with perhaps 1 per cent in Florida, 
while Florida stands practically alone in 
the production of limes. From a total of 
53% million trees come 135 million boxes 
of oranges, grapefruit, lemons and limes 
to be distributed as food and drink, fresh, 
canned or carbonated. 

While citrus fruits are grown in all 
parts of Florida, the freezes of 1835, 1886, 
1S94, 1899 and 1917 have forced produc- 
tion on a large scale into the southern 
half of the State along the Atlantic and 
Gulf Coasts. Grove sites are chosen on 
land higher than the surrounding coun- 
try. Even a slight elevation may make a 
difference of 5 degrees in temperature on 
cold nights in favor of the higher land. 
Good soil drainage is also imperative. 
The water table should never be nearer 
than 4 feet from the surface at any time 


of year. Nearness to large bodies of 
water is another important point in frost 
protection. Windbreaks lessen the drying 
effect upon the foliage from winter winds, 

In Florida the hammock soils are richest 
in plant food and humus and are ex- 
cellent for citrus plantings. The high 
pine lands with sandy loam soil, under- 
lain with a clay subsoil at a depth of 
about 6 feet, have served well for the 
newer groves. 

Ranked in order of their importance in 
Florida, the round orange comes first, fol- 
lowed by grapefruit, Satsuma orange, 
lemons, limes and kumquat, while citron 
and shaddock are occasionally grown 
chiefly as ornamentals. During the past 
40 years the canning of grapefruit hearts 
has developed into an important branch 
of the citrus industry, amounting to over 
half a million cases. Grapefruit juice also 
has a promising future. The standard 
varieties of oranges recommended by the 
growers are Parson, Homosassa, Valencia, 
Pineapple, and Lite. Many other va- 
rieties are grown to a less extent. 

As reported by E. D. Fosbury, orange 
trees for planting in Florida are com- 
monly budded on sour orange, rough lemon 
or less often on other stocks. Planting is 
usually done from December 15 to Febru- 
ary 15, from 25 to 30 feet apart both 
ways. 

The citrus producing area of California 
extends from the Mexican border to 
Tehama Co., a distance of 650 miles, the 
northern rim of the citrus belt being at 
the same latitude as New York City. The 
mountain ranges fend off the cold winds 
from the north while admitting warm 
southwesterly winds from the Pacific. The 
rapid growth of the citrus industry in 
California is due partly to excellent trans- 
portation facilities to all parts of the 
country, partly to the early organization 
of the unusually aggressive and efficient 
California Fruit Growers Exchange, and 
also to the fact that the Washington 
Navel orange, planted first at Riverside 
in 1873, was found to be peculiarly adapted 
to California climate, and soon acquired 
an outstanding vogue among orange con- 
sumers. About 85 per cent of the citrus 
fruit raised in California and Arizona is 
controlled by cooperative associations. 
The California Fruit Growers Exchange 
handles 72 per cent of the oranges, 67 per 
cent of the grapefruit and 90 per cent of 
the lemons. 

In the lower Rio Grande Valley of 
Texas the popular demand is centered on 
Ruby and Marsh grapefruit, Hamlin and 
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Valencia oranges, Clementine tangerine, 
Meyer and Eureka lemons and the 
Mexican lime. In variety tests with grape- 
fruit over a series of years the yield per 
tree ranged from 320 to 850 pounds for 
the different varieties. 

Florida growers apply fertilizer to young 
citrus orchards 3 or 4 times a year, in 
early spring, midsummer and early Sep- 
tember, the first two applications being 
complete fertilizer, reducing the amount 
of nitrogen in the fall dosage. The total 
amount per tree the first year is 1 or 2 
pounds, increasing a pound a year for 5 
or 6 years. Bearing trees from 10 years 
of age upward receive from 15 to 75 
pounds according to size of trees and soil 
conditions. 

In hardiness or frost tolerance citrus 
fruits stand in the order: oranges, grape- 
fruit, lemons, and limes. The lime in- 
dustry in Florida is of recent develop- 


ment. About 85 per cent of the plantings 
have been made since 1933. Interest has 
centered somewhat on the Persian lime 
which has been budded on 5 or more sorts 
of root stocks. Limes grown on rough 
lemon stocks were of greatest weight and 
size. 

Florida citrus growers maintain clean 
cultivation around the trees, but often 
plant crops between the rows while the 
trees are young. In this system lettuce, 
beans or cabbages may be chosen, or 
each trees may bear 3 or 4 crops of fruit 
efore they interfere with the citrus and 
must be removed. 

Enemies: In Florida the most im- 
portant diseases of citrus fruits are foot 
rot, or gum disease, die back and sooty 
mold. In California the worst troubles 
are gum disease, scaly bark, die back and 
orange and lemon rot. 

Foot Rot or Gum Disease attacks the 
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crown and main roots* It is first rec- 
ognized by an exudation of gum with a 
foul odor. Later the bark over the dis- 
eased area dries up. The tree continues 
to bear fruit, but is unthrifty, and the 
leaves turn yellow. Pasturing, deep set- 
ting, poor drainage, overirrigation and 
excessive use of manure are conditions 
favorable to the development of the dis- 
ease. Affected parts should be cut out 
and burned. The cut surface should then 
be painted with 1 part crude carbolic 
acid in 4 parts of water, or with some 
other antiseptic solution. Sour orange 
and rough lemon are quite resistant, while 
sweet orange is very susceptible. 

Scaly Bark is a form of gum disease 
which prevails in Southern California. It 
attacks the trunk and some of the 
branches. The disease penetrates to the 
center of the trunk and soon kills the 
tree. The sour orange and pomelo are 
also resistant to this disease. The same 
treatment should be adopted as for foot 
rot. 

Sooty Mold appears on the leaves, fruit 
and twigs as a black, velvety coating. 
The mold is easily rubbed off. The fungus 
is not parasitic, but lives upon the honey- 
dew which is secreted by plant lice and 
scale insects. The mold interferes seri- 
ously with the growth of the tree by shut- 
ting out the light. Spraying with resin 
wash is effective. Three applications 
should be made between December and 
March. The insects will thus be killed 
and the mold will find no honeydew on 
which to grow. 

Die Back may be known by the twigs 
turning yellow, the leaves falling off and 
the new growth dying back to the old 
w r ood, on which brown eruptions appear. 
Later the old wood also dies. Underlying 
hardpan, impervious clay or overirrigation 
are predisposing causes of this trouble. 
These conditions produce faulty nutrition 
in the plant. Withholding organic ferti- 
lizers and attention to drainage have a 
tendency to prevent the disease* 

Orange and Lemon Rot causes a soften- 
ing and discoloration of the fruit with the 
development of a disagreeable flavor. 
The disease may appear in the orchard, 
but the fruit usually becomes affected 
after picking. Navel oranges are subject 
to this rot in the orchard. The disease 
may be largely prevented by cold storage, 
good ventilation of storehouses, wrapping 
the fruit with tissue paper and destruction 
of all rotten fruit. 

The most important insect pests of 
citrus fruits are bark lice, especially 


purple scale, Florida red scale, California 
red scale, white scale, chaff scale, orange 
scale, San Jose scale, etc.- 

Rust Mite (Phytoptus olei varus) is a 
4-legged mite of minute size, which 'punc- 
tures the oil cells of oranges, causing a 
discoloration of a rusty red appearance, 
which is due to an exudation and drying 
of the oil upon the surface of the orange.' 
In warm weather the eggs, which are laid 
in clusters on the surface of the leaves, 
hatch in 4 or 5 days. When food becomes 
scarce the mites migrate and travel for 
considerable distances. Since the mites 
are not protected by any covering of 
plant substance, they may "be readily de- 
stroyed by spraying with contact insecti- 
cides. 

Orange Sawyer (Elaphidion inerme) is 
a- dark brown beetle with long antennae, 
The grubs are white, with rudimentary 
legs, and when full grown are about 1 
inch in length. They burrow in the 
branches of orange trees. Usually this in- 
sect feeds by preference on dead branches 
of the orange, hickory and other trees. 
The grubs may be destroyed by pruning 
off and burning infested branches or by 
the use of a wire which may be forced 
into the burrow's. 

White Ants ( Termes flavipes)' are 
whitish, soft-bodied insects, resembling 
ants and living in large colonies. They 
usually feed on dead wood and decaying 
vegetable .substances, but occasionally at- 
tack living plants, especially the parts 
which are below the surface of the ground* 
On orange trees the first attack is made 
near the ground and is to be recognized 
by an exudation of sap from the wounded 
bark, Extensive mulching and the use of 
decayed wood as a fertilizer in orange 
groves furnish favorable conditions for the 
development of these insects. White ants 
cannot endure exposure to sunlight and 
therefore the earth should be removed 
from the base of affected trees. . Hot 
water, kerosene emulsion or bisulphid of 
carbon may be used for destroying colonies 
in the manner recommended for ordinary 
ants. 

Citrus fruits are also subject to attacks 
of plant lice, leaf-eating caterpillars, thrips 
and various species of leaf bugs, besides 
a number of other insects of less im- 
portance. 

COFFEE 

Coffee stands at the head of the list 
of beverages. Under normal conditions 
the U.S. imports about 2% million pounds 
annually, chiefly from Brazil and other 
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Latin American countries. Coffee extends 
about 25 degrees north and south of the 
equator and from sea level to an altitude 
of 6000. The coffee tree begins bearing 
at the age of 2 to 5 years, but is not 
considered in full production till 7 to 10 
years old. The yield varies greatly in 
different countries and in different lo- 
calities, from 500 to 1200 pounds of dry 
coffee per acre, or about 1 to 2 pounds 
per tree. 

Frequent experiments with coffee have 
been carried on in California, Texas and 
Florida for the past 60 years or more. 
There are bearing coffee trees in Rio 
Grande, Texas and elsewhere in that lo- 
cality. Coffee prefers soil containing a 
high percentage of iron and other prop- 
erties such as characterize the lateritic 
soils of Sabine, Nacogdoches and San 
Augustine Counties, Texas. Shortage of 
the national morning beverage due to 
transportation troubles in war time in- 
evitably turns attention to the possibilities 
of developing a domestic source of coffee. 
There are no more serious frosts in south- 
ern Texas than in the famous San Paulo 
coffee region of Brazil. 

CRANBERRY 

Cranberry is another specialized crop 
limited to a few localities where are found 
the soil conditions suitable to its growth. 
On Cape Cod, Massachusetts, the pine 
barrens of New Jersey, parts of Wiscon- 
sin, near the mouth of the Columbia 
River and a few spots in Maine, New 
Hampshire, Rhode Island, Virginia, Mich- 
igan and Minnesota the right environment 
is furnished for cranberries. The annual 
production in the U.S. is about 743,000 
barrels grown on 28,000 acres. 

As stated by G. M. Darrow, an acid 
peat soil is one of the necessary condi- 
tions in the site for a cranberry planting. 
Drainage must be provided so that the 
water table can be held at least 18 inches 
below the surface at the lowest point in 
the field. Sufficient water supply must 
be available to flood the field in winter 
as well as for occasional irrigation dur- 
ing the season to combat insects or pre- 
vent frosts. The land must be level. A 
conveniently located supply of sand free 
from loam or clay is also a desideratum. 
Ordinarily the wild cranberry grows on 
peat and sand in bogs that become flooded 
in winter. This gives the hint to be fol- 
lowed in choosing the site for the cran- 
berry field. 

Cranberry bogs are prepared by first 
clearing away all trees, moss and roots. 


The wild moss and grass growth is re- 
moved either by turfing the soil, that is, 
cutting the moss, roots, etc., into small 
squares and removing the whole down to 
the clean muck, or by flooding for a year 
or two and drowning out the wild growth. 
The former is the more costly, but much 
the more satisfactory way. The bog is 
then ditched to carry off the surface 
water. One or more main open ditches 
run through the central portion of the 
bog and laterals drained into these. The 
ditches are made 2 to 4 feet deep, and if 
water stands in them to within a foot of 
the surface better results are expected. 
The lower end of the main ditch is ar- 
ranged so that it can be closed by a dam 
which will back up the water and flood 
the bog in winter. It is desirable that the 
bogs be covered with water a foot deep or 
more from December to April or May. 
This protects the plants from heaving 
during the winter and helps drown out in- 
sects. The bog is frequently flooded to 
avoid early spring and late fall frosts, as 
a protection from fire and in times of 
drouth. Where sufficient water is not 
available from the streams or ditches run- 
ning through the bog it is desirable that 
a reservoir be constructed above the bog 
and kept filled with water for flooding 
purposes. 

In some localities cranberry vine cut- 
tings 6 to 8 inches long as planted directly 
on the muck bed, but the usual method 
of Cape Cod and Wisconsin growers is 
first to cover the entire muck surface 
about 4 inches deep with clean sand. The 
vine cuttings are then thrust down ob- 
liquely through the sand into the muck 
in row’s about 14 inches apart each w r ay. 
This sand layer keeps down, w eeds, makes 
a mulch for the retention of the moisture 
of the muck beneath, prevents a too rank 
growth of the vine, to the detriment of 
fruit production, and makes the bog easier 
to. work in wet weather. In Wisconsin 
this sand is drawn, on the bog in winter 
when the bog is covered with water and 
frozen over. About every 4 or 5 years 
a further sanding % to 1 inch deep is 
required. Sometimes vines for planting 
are run through a hay cutter, sown by 
hand like wheat and rolled in. The vines 
should not be allowed to dry out or they 
will be worthless for planting. A well- 
cultivated cranberry bog will yield from 
100 to 300 bushels per acre annually. 

The crop is gathered by hand, various 
devices like hand-scoop rakes, etc., having 
been invented for facilitating this work. 
When frost threatens during the picking 
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season the bog is flooded at night and the 
water drawn off in the morning. 

According to Darrow: “During the first 
year of growth, a hoe can be used in 
weeding. After that, however, if the vines 
have grown well, the weeds must foe pulled 
or grubbed by hand. 

“'Resides sanding, one of the most prac- 
tical ways of reducing the cost of weeding 
in Wisconsin and in other sections, except 
on rich peat bottoms, is to plant a large 


in that section is usually very harmful to 
them. Moreover this is a rather question- 
able practice for Massachusetts and New 
Jersey, because it subjects the fields to 
army-worm and cutworm incursions after 
the water is let off,” 

Enemies: Gall Fungus (Synch i- 
trium vacdnii) occurs on the leaves, stems, 
flowers and fruit. The galls are of a red 
color and infested plants may become red 
throughout, which renders a diseased bog 


CRANBERRY BOG 


quantity of cuttings per acre to get the 
ground covered quickly. Fertilizers in- 
ducing a rapid growth of vines are some- 
times helpful in the same way. Weeds 
should be smothered out or given no op- 
portunity to grow. 

“To control weeds many growers hold 
the winter flood over the vines till the 
middle of June or even into July for a 
season or two before the first crop is ex- 
pected. This late flooding drowns out 
some kinds of weeds and need not greatly 
injure the cranberry plants. Several kinds 
of weeds, including redroot, are not killed 
by this treatment, though many other 
serious ones are destroyed. If such late 
flooding is practiced in Massachusetts the 
water should not be more than a foot 
deep over the vines, for deep late flooding 


conspicuous. The fungus attacks also 
huckleberry, laurel, azalea, etc. The galls 
appear early in May and cause a mis- 
shapen growth of the plants. The fungus 
is carried by the water of the spring 
floods and perhaps by birds and winds. 
It may be partly controlled by withhold- 
ing the water in winter and spring and by 
the burning of infected plants. 

Scald appears as one or sometimes, 
several small soft spots on one side of the 
berry in July and August. Later the 
whole berry becomes soft and brown and 
Anally shrivels up. They may fall off or 
remain on the bushes in this condition. 
The leaves are also affected and the dis- 
ease causes most damage in moist weather. 
Some advantage has been noted from 
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sanding the bog. The ditches may be kept 
deep and the water low In midsummer. 

Black-Headed Worm, also called vine 
worm or fire worm, and the yellow headed 
worm are 2 species which feed upon the 
foliage. Paris green, kerosene emulsion, 
hellebore and pyrethrum have been used 
with good results in combating these pests. 
Flooding with water late in the spring is 
also beneficial. 

The Fruit Worm feeds on the inside of 
the berries. It may be checked by spray- 
ing with Paris green just after the flowers 
fall. 

Cranberries are also occasionally at- 
tacked by grasshoppers and scale insects. 

CURRANT (Ribes spp.) 

Perhaps the first thing to consider in 
making plans for raising either currants 
or gooseberries is that the black currant 
(Ribes nigrum ), on account of its extreme 
susceptibility to infection with white pine 
blister rust should not be grown at all. 
It is one of the host plants and carriers 
of that destructive disease which threatens 
the extinction of the white pine group 
(northern and western white pine and 
sugar pine) . Many States have prohibited 
the growing of the black currant and des- 
ignated certain areas in which no currant 
or gooseberry of any kind may be grown. 
White pines cannot live in close proximity 
to currants, and white pines are more im- 
portant than currants. 

Under these limitations the chief areas 
where currants thrive are the Northern 
States east of the 100th meridian and the 
northern Pacific slope. Currants bloom 
early and the site of a planting should be 
chosen for its relative immunity to spring 
frosts. Most soils, if not too sandy, are 
satisfactory. Stable manure and wood 
ashes may profitably be applied up to 20 
tons or more per acre of barnyard ma- 
nure, or a smaller quantity of hen manure. 
Currants are often planted between the 
rows of apple trees or in vineyards, taking 
care that they are spaced so as not to 
interfere with the usual cultural attention 
to the apple trees and vines. Currants 
are grateful for shade. In the home gar- 
den they may be planted between the 
fruit trees and left there permanently. 

As reported by G. M. Darrow, “Cur- 
rants are propagated almost entirely by 
means of cuttings made from vigorous 
shoots of the current season’s growth. In 
the Eastern States the cuttings are made 
about 8 inches long, and in the Pacific 
coast regions from 10 to 12 inches long. 
They are usually cut in the autumn after 


the leaves have dropped, and may be set 
in the nursery row immediately, or buried 
in sand with the bottom end up, or stored 
until spring in a cellar cool enough to keep 
them dormant and moist enough to pre- 
vent drying, but not so moist as to cause 
mold to develop on them. The cuttings 
may also be made during the winter or 
in early spring. In the latter case, they 
are put in the nursery at once. The cut- 
tings should be set from 3 to 6 inches 
apart in the nursery row, with the soil 
firmly packed about them. This is done 
as early in the spring as the soil can be 
worked, whether the cuttings are made in 
the autumn or later. Not more than 2 
buds should be left above the ground.” 

Currants may be planted in rows 6 to 
8 feet apart and 4 to 6 feet distant in the 
row. Tillage should begin early and 
should be frequent, a mulch of straw or 
other material is sometimes used to re- 
place tillage, keep dowm w r eeds and con- 
serve moisture. When currants are not 
planted in orchards they may be inter- 
planted with lettuce, cabbage, potatoes or 
other garden vegetables requiring intensive 
cultivation. 

Red or white currant bushes when 1 
year old should have the weaker shoots 
removed, and 6 to 8 strong shoots should 
be left, according to the vigor of the 
bush. At the end of the next year 4 or 
5 2-year-old shoots and 3 or 4 1-year-old 
shoots should be left, and at the end of 
the third year about 3 shoots each of 3- 
year-old, 2-year-old and 1 -year-old wood. 

Red and white currants bear their 
fruit at the base of ■ 1-year-old wood 
and on spurs on older wood. They bear 
best on spurs on 2-year-old and 3-year- 
old wood. Pruning bearing bushes after 
they are more than 3 years of age conse- 
quently consists in removing all branches 
more than 3 years old which have passed 
this heavy-bearing period, leaving just 
enough 1-year-old shoots to take their 
places. Pruning, therefore, in effect is a 
process of renewal. 

In pruning varieties of spreading growth, 
the outer and lower shoots generally 
should be removed, as these branches are 
likely to droop to the ground so that the 
fruit borne on them will become covered 
with dirt. Varieties having an erect habit 
of growth, on the other hand, should be 
thinned by removal of the central shoots. 

Enemies: The Currant Rust is the 
summer stage of the white pine blister 
rust. From late June to the end of the 
season spores issuing from the tiny orange- 
colored pustules on the leaves are carried 
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away by winds but seem not able to reach 
white pine trees if more than 900 feet 
distant. Ail currant and gooseberry 
bushes within 900 feet of white pine 
should be destroyed. 

Leaf Spot ( Septoiia ribis and Cercos - 
pom angulata) attacks all varieties of 
currants and gooseberries. It appears in 
midsummer as small brown spots on the 
leaves. Experiments at the Iowa Station 
showed that 5 applications of Bordeaux 
mixture will completely check the disease. 
A clear fungicide like ammoniacal solution 
of copper carbonate may be used during 
the berry season. The effect of punctures 
by leaf bugs sometimes resembles leaf 
spot. 

Cane Blight appears as a sudden wilt- 
ing, death and drying of the canes. It 
begins in May and continues through the 
season. The fungus spreads in both di- 
rections from the point of infection. Dis- 
eased canes should be cut out and burned. 
In order to prevent spreading the disease 
in pruning, the knife should be occasionally 
dipped in a disinfectant solution. 

Knot ( Nectria cinnabarina) is first 
noted by a wilting, discoloration and dry- 
ing of the foliage. Fruit clusters on af- 
fected plants are small and the berries are 
prematurely colored and fall off with the 
leaves. Small warts of a red color de- 
velop on diseased canes in the fall. 
Usually the canes are killed and sometimes 
the roots. The fungus may live for some 
time in canes before the symptoms of the 
disease appear. Cutting should therefore 
be taken only from plants which are 
known to be healthy. Diseased plants 
should be removed and destroyed. 

Anthracnose ( Pseudopeziza ribis) ap- 
pears in June or July as small brown or 
black spots, chiefly on the upper surface 
of the leaves, which soon turn yellow and 
fall away. The fungus probably passes 
the winter in fallen diseased leaves. Such 
material should be burned. Spraying with 
standard fungicides like Bordeaux mixture 
will help to check the disease. 

Borer ( Synanthedon tipulijormis) is a 
dark blue moth with yellow bands across 
the body and a yellow collar. The cater- 
pillar is white with a brown head. The 
moth lays her eggs in May near buds on 
the outer branches. After hatching the 
larva bores to the center of the stem and 
stays in the pith until the following year, 
when it emerges as a moth. Affected 
canes are easily recognized and should be 
cut out and burned. 

Fly (Epochra ^Canadensis) is nearly as 
large as the common house fly, but more 


slender with longer wings. They deposit 
their eggs in the berries, and the larvae 
when full grown leave the berries before 
or after they have fallen to the ground 
and conceal themselves in the soil ln» 
tested fruit should be gathered and de- 
stroyed. The pupae of the fly may be 
killed by deep spading in the winter. 
Mulching and allowing chickens to run 
among currant bushes has been recom- 
mended. 

Sawfly (Remains ribesii) is a 4-winged 
fly of a yellow color. The females dc?- 
posit their eggs on the lower side of the 
leaves in rows along the vein. The young 
hatch out in a few days and feed on the 
leaves. This pest may be easily destroyed 
by spraying with arsenical poisons when 
the leaves are newly developed, or with 
hellebore either dry or mixed with water, 
after the fruit is set. 

CUTTINGS 

These are parts of plants used in place 
of seed for producing new plants. Under 
proper conditions they may be set in soil 
or water, where they take root and pro- 
duce new stems. Many improved va- 
rieties of fruits, nuts, etc., do not come 
true to name when grown from seed, 
but instead produce fruit of very inferior 
quality. This difficulty is obviated in 
some cases by the use of cuttings. Plants 
grown from cuttings possess the same 
characteristics as the parent from which 
they were taken. According to the part 
of the plant from which such cuttings are 
taken they may be designated as stem 
cuttings, - root cuttings, leaf cuttings and 
tuber cuttings. Cuttings may also be 
classified according to the kind of wood 
from which they are taken., as dormant, 
semi-dormant, etc. Improved varieties of 
grapes, currants and gooseberries are 
usually propagated from stem cuttings 
taken in the late fall or winter when the 
wood is dormant, blackberries and rasp- 
berries from root cuttings, potatoes from 
tuber cuttings and many greenhouse plants 
from leaf cuttings. The proper method 
of making and handling cuttings, varies 
with the particular plant propagated and 
will therefore be considered in connection 
with the different plants, ■ 

DATE PALM ( Phoenix dactylijera) 

The date palm is indigenous to Arabia 
and Africa but is pretty generally culti- 
vated wherever there is prolonged sum- 
mer heat of 100° to 120° with low hu- 
midity. In the vicinity of Basra, at the 
mouth of the Euphrates, date orchards 
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crowd the horizon for 50 miles or more, 
and the annual export of dates exceeds 
100,000 tons. The temperature in that re- 
gion often reaches 120°. During June, 
July and August in Yuma and Phoenix, 
Arizona, and Indio, California, the aver- 
age daily maximum air temperature is 
above 100° F. Our 206,000 date trees 
are mostly in California and Arizona with 
small planting along the lower Rio Grande 
in Texas. 


ported from Algeria, Egypt and Iraq. 
Seedlings often produce a marketable 
fruit. About 10 per cent of the dates in 
California and Arizona are seedlings. The 
chief imported varieties are Deglet Noor, 
Khadrawy and Saidy. 

The date palm is especially suited for 
culture in desert regions where climatic 
conditions are favorable. It is able to 
withstand without injury large quantities 
of alkali in the soil and irrigation water. 



DATE PALM IN ARIZONA 


Barnyard manure supplemented with 
complete chemical fertilizers are applied 
as required, and leguminous cover crops 
are advantageously used. While the date 
palm revels in the hot sun and dry air it 
needs an abundance of moisture in the 
soil. Around Indio 8 to 10 feet of ir- 
rigation water per season is needed for a 
full crop, applied at intervals of 2 weeks 
in summer and monthly in winter. 

Dates are propagated mostly by 3- to 
5-year-old offsets at the base of the older 
trees. These offsets were originally im- 


This is one of its most valuable features. 
Trees true to name are grown from 
suckers. They are planted 25 to 30 feet 
apart each way. The male and female 
flowers are borne on separate plants. 
About 1 male is required to pollinate every 
25 females. At the blooming time of the 
female flowers clusters of male flowers are 
tied among them to insure pollination and 
a full set of good fruit. Trees may begin 
to bear within 4 years after being set out, 
but paying quantities are not secured 
until the trees are 6 or 8 years old, and 
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full crops are not obtained until 10 or 11 
years after planting. A full bearing tree 
produces 100 to 200 pounds of fruit per 
year, though sometimes 300 to 600 pounds 
are obtained. At the Arizona Station a 
tree S years old produced 400 pounds. 

Thinning. The usual method of thin- 
ning is to cut back the tips of the strands 
of the female flower cluster at the time of 
pollination. The operation is then easily 
performed with a single cut, since the 
strands of a freshly opened inflorescence 
are compact and relatively tender. At the 
same time some growers also cut out en- 
tirely a certain proportion of the strands 
from the center of the cluster. However, 
most growers postpone the thinning out 
of the strands for several weeks until the 
bunch has begun to work its way down 
through the leaves. At this time some 
entire bunches are cut out if the number 
is in excess of what the grower considers 
desirable for the size and vigor of the 
palm. In cutting back the tips, and in 
thinning out the strands, the removal of 
a total of about 50 to 60 per cent of the 
flowers or fruits on the bunch has been 
found desirable. 

DEWBERRY (Rubus spp.) 

This is a trailing form of the blackberry 
that has come into wide cultivation. The 
dewberry grows wild all over the country 
and the fruit is indistinguishable by the 
general public from that of the black- 
berry. It is of large size, attractive in ap- 
pearance, and from 10 days to 2 weeks 
earlier than the standard varieties of 
blackberries. Ripening as it does between 
the raspberries and blackberries, there is 
usually a profitable demand for the fruit. 
As yet, however, only a comparatively few 
fruit growers have undertaken its culti- 
vation. 

Some varieties of dewberries are self 
sterile. The Young, Lucretia and Boysen 
varieties are fertile and may be planted as 
pollenizers with the sterile sorts, alternat- 
ing 2 rows of each variety with 2 rows 
of another sort. Bees should be colonized 
in the vicinity to assist in cross polleniz- 
ing. 

Soils and Culture. The dewberry is 
found wild on the lighter, poorer soils of 
the country. In cultivation it succeeds 
best on well drained, sandy loams, though 
success has been reported on nearly all 
soils. Some varieties, like Windom and 
West, delight in partial shade, and a cool 
northern exposure is often recommended 
for this crop. The fertilizers required are 


about the. same as for the blackberry, i.e., 
wood ashes and barnyard manure. 

Dewberries are generally propagated 
from tips like blackberries, though some- 
times from root cut rings. The Tips are 
rooted by covering with soil about the 
time the shoots have completed their 
growth. The plants are set in rows 4 to 
6 feet apart and 3 to 4 feet distant in the 
row, depending on the method of train- 
ing adopted. The New York Cornell Sta- 
tion prefers training the plants to stakes 
4 feet apart each way. Four to 6 canes 
are allowed to grow from each plant, and 
these are tied to the stakes with wool 
twine or willow thongs 2 or 3 times dur- 
ing the season as they grow. Where a 
flat 3 or 4-wire trellis is used the space 
between the rows should be 5 or 6 feet. 
The frequent failure of dewberries to set 
fruit is believed to be due to the lack of 
pollination, and it is quite generally be- 
lieved that this can be overcome in a 
measure by planting different varieties to- 
gether. 

The fruit of the dewberry, like that of 
the blackberry, is borne on year-old caries. 
After these have fruited they should be 
cut out and the new canes which have 
been growing at the base of the plant tied 
up to the trellis. It is usual to leave these 
canes lying on the ground during the win- 
ter, especially in cold localities for pro- 
tection. Scarcely any priming will be re- 
quired except a shortening in of the longer 
canes as they are tied to the trellis or 
post. Only 4 or 5 canes should be left in 
each hill. If the canes are not trained to 
posts, a trellis, such as is employed with 
grapes, may be used, or a flat trellis made 
of wire placed 10 or 12 inches from the 
ground and a foot or more in width. With 
some growers the canes are not tied up at 
all, but allowed to trail on the ground, a 
mulch of straw being placed underneath 
to keep the fruit out of the dirt. The 
best fruit cannot be produced in this way, 
but any method of training that will keep 
the fruit off the ground will generally be 
found satisfactory. 

A very convenient form of trellis is that 
used' at the Georgia Station. The wires 
are 2 feet from the ground and 22 inches 
apart. At this station a dozen or more 
canes are left to grow in each hill. As 
they become long enough they are brought 
up between the wires of the trellis and 
left to trail down over either side, the 
ends being clipped off so that they do not 
trail on the ground. "This may not be 
the most scientific method of treatment, 
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but it is certainly for this region the most 
economical and practical.” t 

A plantation of dewberries will endure 
for a good many years. Often the vines 
do not come into their best bearing until 
the plantation is 3 or 4 years old. The 
yield of fruit is extremely variable. The 
Cornell Station places the yield of the 
Lucretia, when grown from 2 to 3 feet 
apart in 3% foot rows, at 50 to 60 bushels 
per acre. Vines in the North should be 
laid down upon the approach of winter 
and covered with a few shovelfuls of earth 
for protection. 

Varieties. There are about 20 named 
varieties of dewberries in cultivation. 
Lucretia is probably the best known and 
most widely grown variety followed by 
the Young and Boysen. It is especially 
recommended for New York and the 
Northern States generally. On the Pacific 
coast the Loganberry is widely grown. 
See Loganberry. 

Botany. The botanical types to which 
the cultivated dewberries belong are stated 
by the New York Cornell Station as fol- 
lows: (1) the Northern dewberry, or 
Rubus Canadensis (now R. villosus). To 
this type belong the Windom, Lucretia's 
Sister and Geer, (a) The Lucretia sub- 
type, or variety roribaccus, comprising the 
Lucretia. (b) The Bartel sub-type, or 
variety invisus. To this belong Bartel or 
Mammoth, General Grant and Never Fail. 

(2) Southern dewberry, or Rubus trivialis . 
Here belong Manatee, Bauer, Wilson 
White and Austin, and probably Fairfax. 

(3) The Western dewberry, or Rubus 
vitifolius (known also as R. ursinus ) . 
Here belong the varieties known as Augh- 
inbaugh (one of the reputed parents of 
the Loganberry), Skagit Chief, Belle of 
Washington and Washington Climbing. 
None of these berries have been well 
tested beyond the Pacific coast region. 

For Enemies see Blackberries . 

FIG ( Ficus carica) 

The fig is widely distributed from Vir- 
ginia along the Atlantic Coast and Gulf 
States to Texas, while the Smyrna fig has 
become an important crop in California. 
Throughout the South figs are grown 
about farm buildings for home consump- 
tion. The largest commercial plantings 
are in California and Texas. 

North of the Carolinas some kind of 
winter protection, such as covering with 
pine boughs or earth, is necessary. With 
some winter protection figs are grown as 
far north as Maryland. Figs are eaten in 
the fresh state as a dessert, but the taste 


for them, except in the South, is an ac- 
quired one. Fresh figs are seldom ever 
seen in the northern markets, since they 
ripen at a time when other fruits are 
plentiful, are uninviting in appearance, do 
not stand shipping well, and most people 
do not like them until they have learned 
to. Canned figs are in constant request 
and the supply seldom ever equals the 
demand. It is in dried condition, how- 
ever, that figs are most widely known. 
California is practically the only State 
producing dried figs in commercial quan- 
tities in this country. 

Soil. The best soil for figs is warm, 
moist well drained loam, well supplied 
with lime, potash and phosphoric acid. In 
California the experiment stations have 
found that the fig is strongly resistant to 
alkali, being nearly equal to the date palm 
in this respect. 

Propagation. The fig is usually prop- 
agated from hard wood cuttings of the 
previous season’s growth. These may be 
of almost any length, but will grow from 
single eye cuttings. The cuttings are 
made and handled like grape cuttings. 
In California cuttings are set in the nurs- 
ery in December or January and should 
be long enough so that the lower part will 
be in moist soil constantly. The upper 
bud should be just at the surface of the 
soil. Cuttings will be ready for the nurs- 
ery within a year. In the Southern and 
Eastern States cuttings may be set out 
in the open in April or May, or started 
earlier with bottom heat. 

Fig trees in California grow to a very 
large size, some old trees having trunks 2 
feet in diameter. In the orchard the 
smaller growing varieties are usually set 
25 feet apart each way and the larger 
ones 40 feet. In the East the trees are 
largely grown close together as shrubs. 
No pruning further than the removal of 
dead branches and sufficient to keep the 
tree open to light and air is necessary. 
Shallow cultivation is practiced in the or- 
chard, and while the trees are small some 
intercultura! crop is grown. 

In the Southern States the most promi- 
nent varieties grown are Celeste, Brown. 
Turkey and Magnolia, and in California 
White' Adriatic, Black California, White 
Marseilles and the Smyrna fig. The suc- 
cessful culture of this latter fig is of so 
peculiar a nature and of so much impor- 
tance that it requires special mention. 

Smyrna Fig. The Smyrna fig is the 
commercial fig of the countries lying east 
of the Mediterranean Sea, and is the dried 
fig of commerce in this country. It is 
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propagated and cultivated like the com- 
mon figs mentioned above but the fruit 
does not set unless fertilized with pollen 
from wild fig trees, or Capri figs, as they 
are called. The Capri fig is of no value 
whatever as a table fruit, but within it 
develops the fig wasp (Blastophaga) , the 
female of which carries the pollen from 
the wild flowers to the flowers of the 
Smyrna fig, thus cross fertilizing them and 
making the development of fruit and seed 
possible. Each Capri fig contains an 
enormous number of wasps. At the proper 
season from 15 to 30 of these figs are 
hung in the branches of each Smyrna 
tree. As the female wasps come out of 
the figs to find other blossoms in which to 
lay their eggs they are covered with pol- 
len. In their endeavor to find Capri fig 
blossoms many enter the Smyrna figs. 
The eye of the Smyrna fig is very small, 
and the w T asps in getting into the blos- 
soms lose their wings. They crawl clum- 
sily about inside the fig blossom to find 
a place to deposit their eggs, and in doing 
so the pollen from their bodies is brushed 
off on the pistils of the Smyrna blossoms, 
thus fertilizing them. The wasp dies in- 
side the fig and is absorbed by it, as are 
also the eggs she may lay. The Capri fig 
tree is absolutely essential for the per- 
petuation of the wasp, and it requires 
about 2 Capri 'fig trees to every 100 
Smyrna trees. The successful introduction 
of the fig wasp into this country was ac- 
complished by the United States Depart- 
ment of Agriculture in 1S99. Previous to 
that period only a few Smyrna figs were 
grown, and these by means of hand polli- 
nation. During recent years tons of 
Smyrna figs, rivaling in quality the best 
Smyrna figs of the old world have been 
grown. California produces % of the U.S. 
crop of figs. The complete account of the 
new industry thus successfully established 
in America by the introduction of this 
minute insect forms one of the most inter- 
esting chapters in the history of fruit cul- 
ture in this country. Fig trees of ordinary 
varieties can be easily grafted over with 
Smyrna or other improved varieties. The 
limbs should be cut back to within 18 to 
24 inches of the trunk, allowing at least 
2 to remain intact on the south side of the 
tree to afford shade; for the cions until 
the following year. From 2 to 4 cions 
5 /n to % inch in diameter, and preferably 
from 2-year-old wood, should be inserted 
on each stock. A V-shaped piece of bark 
1 to 1% inches long should be removed 
from the stock and the cion cut to fit 
snugly into the V. It should be tied 


firmly in place by 5 or 6-ply cotton 
twine, and the wound, stub, and fop of 
the cion well covered with 'liquid graft- 
ing wax. After the cions have united the 

strings should be cut. 

Enemies: Fig leaves are often at- 
tacked by 'yellow and red rusts. Dev* end 
spots fall out, leaving holes in the leaves. 
Spraying with Bordeaux mixture is the 

best remedy. 

The Fig Beetle (Allorhina niiida) is 
about 1 inch in length and of a green 
bronze color. It appears when the fruit 
begins to ripen and attacks the fruit, 
sucking out the juices. The beetle may be 
jarred into vessels containing kerosene. 
The jarring should be done in early morn- 
ing while it is cool. 

Mien adult June beetles are present 
in large numbers they may be destroyed 
as recommended for the fig beetles. 

FILBERT 

Filbe.rt is the preferred name for culti- 
vated varieties of hazelnut of European 
origin now cultivated chiefly in Oregon 
and Washington, nearly 90 per cent of 
the orchards being in Oregon near Forest 
Grove, and other localities. The native 
American hazelnut is a familiar shrub of 
wide distribution in old pastures, fence 
rows and clearings. The nuts mature in 
the fall and may be gathered after the 
first frost, but are small and seldom come 
upon the market, being gathered mostly 
by children. 

The commercial crop of filberts amounts 
to about 5000 tons annually. A yield of 
1500 to 1800 pounds per acre of 7-year 
old trees is considered satisfactory. 

Hazelnuts are propagated by seed, cut- 
tings, layering and grafting. The seed of 
improved varieties does not “come true/’ 
Propagation by cutting is most usual. 
These are cut 8 to 10 inches long from last 
year's wood and rooted in moist, sandy 
soil in the same manner as currants and 
gooseberries. Grafting the improved va- 
rieties on the common hazelnut is some- 
time practiced. By this process the fruit- 
ing period is materially ^ hastened. In 
Oregon cuttings 15 to 20 inches long are 
recommended, and all buds except 2 or 3 
at the upper end, carefully removed. 
Where this precaution is observed it pre- 
vents the plant from throwing up suckers, 
which it has a tendency to do. In the 
nursery row the sprouts and branches are 
kept removed from about the base to a 
height of 12 inches. At this height the 
head of 5 or 6 stems is allowed to develop 
on the main stem. After 2 years in the 
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nursery rows the trees are set in the per- 
manent orchard 15 feet apart each way. 
Hazelnuts grow on nearly all soils, but 
fruit most abundantly on the lighter 
loams. 

Pruning is essential to the largest pro- 
duction of nuts. Young shoots should be 
cut back to about half their length each 
winter. This induces the formation _ of 
laterals along the main branches, on which 
the fruit is borne. 

On account of the habit of filberts to 
produce suckers at the base of the tree, a 
system of mound layering may be used to 
propagate the trees. By cutting the suck- 
ers half off on the side toward the tree, 
they may be bent down on the ground, 
having previously pared off the bark on 
the outer side of the sucker and trimmed 
off the tip end. This operation may take 
place from January to early spring. 
Young shoots start from the buds on the 
suckers and, as soon as they reach a few 
inches in height, sandy soil to a depth of 
2 or 3 inches is placed about the base of 
these shoots which should become about 
2 feet long in September. They may then 
be dug, transplanted into trenches and 
will be ready for their permanent place in 
the orchard the next year. This produc- 
tion of suckers is a heavy drain upon a 
bearing tree, and experiments are in prog- 
ress in the use of the Constantinople hazel 
as a stock to develop trees that will not 
send out suckers at the base. 

FROSTS 

Whenever serious damage over a wide 
area is done by frost the event becomes 
first page news. Generally the extent of 
the destruction is grossly exaggerated in 
the first reports and the public resigns it- 
self to the prospect of paying more for 
strawberries, peaches and early tomatoes. 
Orchard fruits are usually prominently 
mentioned in such news items. It is, 
however, a matter of common knowl- 
edge that apple and peach trees, as well 
as most other deciduous fruit trees, 
produce enough blossoms to endure a loss 
of 80 per cent of them without endanger- 
ing a full crop of fruit. If one bloom in 
five develops a mature fruit it will be all 
the tree can bear. Nature thus produces 
five times as many blossoms as necessary 
to provide against emergencies. And these 
blossoms do not all open at the same time. 
It is practically impossible for a single 
frost to destroy a fruit crop. Usually 
there is but one killing frost after fruit 
trees are in bloom. Ordinarily that means 


that at the very worst only the early 
blooms of each cluster are killed, leaving 
the unopened buds to come on later. 
Within recent memory the year 1921 was 
the only one in which several killing 
spring frosts occurred in relays, spaced so 
as to do most damage. In that season 
the Delaware peach crop and the Virginia 
apple crop were badly caught. The freeze 
of March 28 and 29 did its worst, but 
many late buds escaped and were giving 
cheerful promise when the freeze of April 
10 and 11 caught them, leaving only a 
few much belated buds. Even that hope 
was nipped by a third freeze on April 16 
and 17. 

In a tabulation of the flowering dates 
of apples in northwestern Ohio from 1883 
to 1912 it was shown that the earliest 
date for the first bloom was April 17, the 
latest May 18, and the average May 7, 
while the date of the last spring freeze 
ranged from April 9 to May 29. 

Records of the dates of early fall frosts 
and late spring frosts have been collected 
by the Weather Bureau for most farming 
localities throughout the country. Old 
timers in every community have these 
dates in mind as a guide to the time for 
planting and harvesting crops which may 
be affected by frosts. It is wise for the 
newcomer to get this information for 
guidance till he becomes familiar with 
the weather in his locality. In any event 
it is worthwhile to be weather-wise. The 
housewife stands guard over her flower 
and kitchen garden and covers the most 
sensitive plants with paper or other mate- 
rial at the threat of frost. Irrigators in 
the Western States have found that flood- 
ing an exposed orchard or other crop on 
the evening of a threatened frost often 
prevents the temperature from falling be- 
low the danger line. And the use of 
orchard heaters or wood fires has long 
been practiced in citrus orchards. In 
Florida wood fires in alternate squares of 
the citrus orchard have given satisfactory 
protection against frost at very small ex- 
pense. California citrus growers rely on 
various shapes and sizes of metal pots in 
which oil or coke is burned. The process 
was called smudging in early years and it 
was thought that frost protection de- 
pended upon floating a cloud of smoke 
through the orchard. Recently, however, 
it has been found that the heat and not 
the smoke is the salvation of the orchard 
and the effort now is to operate the 
heaters as smokelessly as possible. 
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GOOSEBERRY 

The first step in gooseberry growing is 
to remember that, like currants, it is a 
host plant that may transmit blister rust 
to white pines and that the plants may be 
destroyed by State authority if they stand 
within 900 feet of a grove of white pine. 

The gooseberry is one of our hardiest 
fruits, and since methods have been found 
to control the mildew which often seri- 
ously affects it, the crop is one of the 
surest and easiest to grow. The best soil 
for gooseberries is a rich, rather heavy 
clay loam, well drained. In garden cul- 
ture they will do fairly well on almost any 
soil. 

Propagation and Culture. Gooseber- 
ries are generally propagated by suckers 
and mound layering, though the American 
varieties grow easily from 8-inch cuttings 
of new wood fairly well matured taken in 
October. In small garden practice, rooted 
canes may be separated from old plants 
and set out. These grow readily. Nurs- 
erymen generally propagate by mound 
layering. In this process old plants, 
called “stools,” are well headed back. 
Many new shoots are soon sent up in the 
spring, and when these become fairly well 
hardened, along the last of June or first 
of July, they are crowded outward and 
the center of the stool covered with earth 
to about 4 inches above the base of the 
shoots and well packed down. In the fail 
or the spring following the rooted shoots 
are removed from the mother plant and 
transplanted to the permanent plantation. 
There they should stand about 5 feet 
apart each way to permit of cultivation 
in both directions, or 3 to 4 feet apart in 
rows 5 to 6 feet apart. Gooseberries are 
sometimes set between the rows in or- 
chards. In such cases they should not be 
planted nearer the trees than 6 feet. In 
setting out plants all broken or bruised 
roots should be cut out smoothly, and the 
tops shortened to correspond with the 
amount of roots. Gooseberries may be 
trained to a low tree form with a single 
main stem, but the more usual method is 
to train to a bush form. In the former 
method all the eyes or buds on the cutting 
or layer are removed on that portion of 
the stem below ground, while by the lat- 
ter method they are left on and thus pro- 
duce many suckers for renewing the older 
canes later on. But little pruning other 
than a short clipping back of the shoots 
is required for the first 2 or 3 years. The 
object of the clipping is to develop fruit 
spurs along the canes. Further pruning 


consists in the removal of weak or broken 
branches and old canes that have passed 
their most fruitful period, and the keeping 
of the bushes in the best form for culti- 
vating, gathering the fruit, spraying etc. 

Well-rotted stable manure is one of the 
best fertilizers. The plants require no 
winter protection. They need shallow 
cultivation throughout the growing sea- 
son. 

Gooseberry fruit is marketed both green 
and ripe. The green fruit is the more 
easily picked. The vines are rapidly 
stripped and the fruit run through a fan- 
ning mill to free it from leaves, sticks, 
etc., after which it is packed in baskets 
for market. 

Botany and Varieties: Two classes 
of gooseberries are grown in this country, 
the European (JL grossidaria) and Amer- 
ican ( R . oxyacanthoides and R. cynoshaii). 
Relative to the merits of these 2 classes 
the New York State Station states as fol- 
lows: The European class shows superi- 
ority in the large size and the variety of 
colors of the fruit and in the early mar- 
ketable condition of the green crop. The 
European varieties are preferred at fruit- 
preserving establishments. The best of 
the American varieties are superior to 
the European gooseberries as a class in 
productiveness, hardiness, ease with which 
they may be propagated, quality, delicacy 
of Savor and thin texture of the skin of 
the fruit, and freedom from mildew. 

Of the European varieties, Industry, 
Chautauqua, Portage, Columbus and Tri- 
umph are considered among the best, be- 
ing strong growers and very productive. 
Crown Bob is an excellent variety for 
early market. Lancashire Lad is a vigor- 
ous variety, suffering but little from mil- 
dew". Other good varieties are Wellington 
Glory, Dominion and Triumph. Of the 
American varieties Downing stands at the 
head in productiveness and is rarely 
troubled with mildew. Other good varie- 
ties are Houghton, Carrie and Poorman. 

Enemies: Powdery Mildew (. Spkae - 
rotheca morsuvae) first appears on the 
young half-grown leaves and terminal 
buds. Affected parts are covered with a 
white powdery substance. The berries are 
attacked in the same manner, usually on 
one side, and become irregular in shape. 
Experiments with formalin, lysol, Bor- 
deaux mixture and potassium sulphide 
indicate that potassium sulphide is the 
most effective fungicide for this disease. 
It should be used in the proportion of 1 
ounce to 2 or 3 gallons of water. Spraying 
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should begin just as the buds are unfold- 
ing and should be repeated at intervals of 
about 10 days. . 

Rust (Aetidhim grossulariae) appears 
as bright yellow swollen spots on the 
leaves of gooseberry and cultivated cur- 
rants in spring or early summer. It is 
usually not very harmful and may be 
controlled by picking and burning affected 
leaves. 

Fruit Worm ( Dakruma convolutella) 
is the larva of a gray moth which lays its 
eggs on gooseberries in early spring. The 
pale green larvae feed within the berries 
and cause them to turn red and fall pre- 
maturely. When one berry is destroyed 
the larva enters another, fastening the 
berries together by silken threads. In- 
fested berries should be picked off and 
destroyed. Bushes should be dusted with 
air-slaked lime in April and May, when 
the eggs are laid. 

For other insect pests see under Cur- 
rant. 

CRAFTING 

This is the process of inserting a piece 
of plant, usually a bud or twig, in another 
so that it will grow. Grafting is employed 
to propagate varieties of fruit, nuts, etc., 
that do not come true from seed; to 
change over orchards, already established, 
into more desirable sorts; to dwarf 
plants; to grow tender sorts on hardy 
roots or in adverse soils etc. It is neces- 
sary practice with nearly all orchard 
fruits, most nuts, the European varieties 
of grapes grown in most places in this 
country, and with many ornamental 
shrubs, etc. The plant on which the graft- 
ing is done is termed the stock, and the 
part inserted into the stock is called the 
cion, though by cion is usually understood 
a twig consisting of 1 or more buds rather 
than detached buds. The essential prin- 
ciple in grafting is to bring the cambium 
layer (growing tissue between the bark 
and wood) of the cion and stock in close 
contact with each other and to keep them 
there until they grow together. There 
are innumerable methods of grafting, but 
these may be classified as (1) budding, 
(2) cion grafting, and (3) grafting by ap- 
proach. 

Budding. Budding is practiced with 
peaches, cherries, plums and most stone 
fruits, and in eastern nurseries apples and 
pears are largely budded. It consists in 
inserting a single bud under the bark of 
the stock. It is practiced more especially 
with small stocks 1 or 2 years old. Older 
trees are cion grafted or the larger limbs 


are cut back and the sprouts allowed to 
grow for a year and these then budded. 
Budding is usually performed in July, 
August or September, when the bark of 
the stock is loose and will peel It may 
also be done in the spring. One-year-old 
nursery trees are budded 2 or 3 inches 
above the ground, and preferably on the 
north side of the stock. If budded in the 
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spring the buds are taken from twigs of 
the previous season's growth, and if fall 
budded from the growing twigs of the sea- 
son. A T-like cut is made through the 
bark of the stock, the bark then is slightly 
lifted near the top of the cut and a little 
piece of bark containing the bud is in- 
serted and pressed down so that it is held 
firmly in place. The bud is then tied 
firmly in place with raffia, a cheap com- 
mercial tying material, or some soft yarn. 
No wax or other covering material is used. 

The stock is prepared for budding by 
stripping away the lower leaves and twigs 
from the area to be budded. The bud 
should be cut from the twig with a sharp, 
thin-bladed knife. Only the bark is re- 
quired, but just underneath the bud the 
operator should cut a little into the wood. 
Small buds will be found in the axils of 
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the leaves. These leaves should be re- 
moved at once, leaving onlv a' small part 
of the stem as a handle. Special care is 
required that the buds do not dry out. 
They should be left on the twits, or bud 
stick as it is called, until wanted for use. 
The bud usually “takes” in 2 or 3 weeks, 
after which, in the case of fall budded 
trees, the stock above the inserted bud 
should be cut away entirely about an inch 
above the insertion and all other buds re- 
moved. 

Cion Grafting. There are an infinite 
number of ways of uniting cion and stock 
in cion grafting, but the more common are 
the cleft graft and the whip or tongue 
graft. Cleft grafting is practiced with 
rather large branches and is done early in 
the spring. The cions are taken from the 
shoots of the previous year's growth, and 
generally consist of 3 buds. They are 
made some time previous, tied in bundles, 
labeled, and kept stored in some cool 
place to keep them perfectly dormant. 
The wedge-shaped part of the cion should 
be a little thicker on the outside so that 
the pressure of the cleft will hold the 
cambium layers of stock and cion in close 
contact. Two cions are usually set in 
each stock, with the lower bud of the cion 
near the top of the wedge. This bud, 
though usually covered with grafting wax, 
is the one that most frequently grows, 
since it is nearest the supply of food 
material furnished by the stock. Should 
both cions grow one may be removed 
later if it is found desirable. 


The wax. used _ for covering over the 
wound i- made by melting together bees- 
wax, tallow and resin, A very good for- 
mula for outdoor use is .made of I pound 
tallow, 2 pounds beeswax and 4 pounds of 



SPLICE OR WHIP GRAFT 


resin. The melted mixture should be 
poured in a pail of water and pulled with 
greased hands until it becomes light col- 
ored and grains. It may then be put 
away in oiled paper and will keep indefi- 
nitely. The warmth of the hands will be 
sufficient to soften it for use in the or- 
chard. The hands must be greased to 



A, PROPER SCION; B, SCION TOO LONG; C, POOR CONTACT; 
D, SCION READY FOR WAXING 
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prevent it from sticking to them. The 
wounds should be covered air tight with 
the wax. 

Whip or tongue grafting is commonly 
employed in grafting seedling apple roots 
with improved varieties and with other 
small stocks. The cion and stock in whip 
grafting should be approximately the 
same size. In root whip grafting the parts 
are held firmly in place by a few wraps of 
cotton yarn drawn through melted wax 
and wound up on a spool. In root graft- 
ing with apples, thrifty one-year-old stock 
is taken up in the fall and stored in a 
cellar where it will keep moist. Some time 
during the winter these roots may be cut 




STAGES OF SIDE GRAFTING 
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in 2 or 3 pieces and each piece grafted 
with a cion. These root grafts are then 
tied in bundles and packed in moist earth 
until spring, when they are set in the 
nursery row. A method of side grafting 
is frequently employed in greenhouses. 

Bridge grafting, as its name implies, 
consists in bridging over by means of 
cions the girdled trunks of orchard trees 
due to rodents or mechanical injuries from 
tillage implements. All dead bark at the 
upper and lower edges is trimmed away. 
Several cions are cut a little longer than 
the space to be spanned, thinly beveled 
at either end, and inserted under the 
healthy upper and lower edges of the de- 
corticated belt. It should be done in 
early spring, Apple trees are more fre- 
quently girdled than other orchard fruit, 
and bridge grafting is also applicable to 
citrus trees. 

Grafting by Approach. By grafting 
by approach or inarching, two branches 
are brought together and united without 
detaching either branch from the parent 
plant. This is accomplished by making 
suitable wounds in the branches and 



bringing them together so that the cam- 
bium layer of one will come into intimate 
contact with the cambium layer of the 
other. The branches are then bound to- 
gether at the point of contact and waxed. 
When the cion has united with the stock 
it is cut off below the union and the top 
of the stock removed. This method of 
grafting is but little used. 


GRAPE (Vitis spp.) 

Grapes are by nature climbers and 
ramblers. Among the 30 or more native 
wild species of the U.S. there are some 
that climb to the top of the tallest forest 
trees, others that crawl over the ground 
indefinitely, or upon shrubbery or trel- 
lises, as in the old Mission enclosures in 



GRAPEVINE TRAINED ON WIRE'S 


California, or may be trained into any 
form which the vineyardist desires. They 
may not only be trained to run on trel- 
lises of various sorts, or as a bush form 
tied to a stake, or be pruned back to 
stubby form in orchard rows or, as in 
Syria, laid down prostrate on stones with- 
in 6 inches of the soil. 

Grapes are grown in the arbor of home 
gardens in all States, but, as in the case 
of many other fruits, commercial produc- 
tion is largely limited to specialized local- 
ities, particularly in California, New York 
and. Michigan, 90 per cent being grown in 
California. The only other extensive re- 
gion lies along the Great Lakes from 
New York to Michigan. With reasonable 
attention grape vines bear every season 
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beginning at the age of 3 or 4 years and 
continuing indefinitely. There are vine 
trunks over a foot in diameter in Cali- 
fornia, with vigorous ramifications yield- 
ing good crops. 

The best grape district of Michigan is 
located on sandy loams. The same type 
of soil is considered best in Texas, pro- 
vided it is deep and underlaid with a 
gravelly clay subsoil. Vines cannot have 
too much sun. Too little sunshine will 
result in sour grapes. 

Propagation. Grapes are propagated 
by seed, layers and cuttings, ' also by 
grafting. Varieties do not come true to 
name when grown from seed, but do when 
grown from layers or cuttings. Grapes 
may be layered either in the early spring 
or late summer. The spring is preferred. 
A cane of last season’s growth is laid in 
a trench 2 to 3 inches deep and pinned 
down to the ground. When the shoots 
from this cane have grown 6 to 12 inches 
the trench should be tilled with good fine 
soil and well tamped down. Thus treated 
the canes make both shoots and roots at 
each of the joints. The following spring 
these may be separated from each other 
and planted in the permanent vineyard. 
This is the surest way of growing grapes, 
but is not so simple as growing from cut- 
tings. 

Grape cuttings should be made after 
the leaves drop in the early fall from well- 
matured wood of the present season’s 
growth. Each cutting should have at 
least 2 joints. The cut at the lower end 
should be made just below a joint, and at 
the upper end an inch or 2 above a joint. 
The cuttings thus prepared should be tied 
in bundles and buried in well-drained soil 
over winter. In the spring the cuttings 
should be planted about 2 inches apart in 
loose, rich soil and at a slight angle. The 
planting is most easily done by thrusting 
a spade in the soil at an angle of about 
30° and pressing the soil forward. The 
cuttings are then inserted so that the tops 
are about level with the soil surface. The 
spade is then withdrawn and the soil 
pressed firmly with the heel about the 
lower ends of the cuttings. The rows of 
cuttings should be about 4 feet apart. 
During the summer they should make a 
growth of 2 to 8 feet in length and be 
ready for transplanting to the permanent 
vineyard either in the fall or the following 
spring. This is the usual method of prop- 
agating such varieties as Concord, Ni- 
agara and most of the varieties of grapes 
growm in the eastern part of the United 
States. 


Planting, One or 2-year old vines 
may be used. At planting time the tops 
should be cut back to 3 or 4 eyes and the 
roots well shortened in. Large holes 
should be dug so that the roots may be 
about 6 inches below the soil surface and 
well spread out. Fine soil should then be 
worked around them and well firmed 
down with the feet. The vines should be 
set 6 to.8 feet apart in rows 8 feet apart. 

Pruning. The first season let the vines 
grow at will. The following spring prime 
back the strongest cane to 3 or 4 eyes and 
remove the others. After the buds start 
in the spring leave the 2 strongest shoots 
to grow and rub off the others. These 2 
shoots should be trained to a stake, or 
spread horizontally on a trellis, and left 
to grow during the summer. They are 
the canes which are to form the perma- 
nent arms of the vine. They will bear 
the upright shoots from which the fruit 
of succeeding years is to be obtained. 
From now on the principle to be remem- 
bered in pruning grapes is that the fruit 
never grows on last year’s wood, but al- 
ways on the new wood of the present 
season’s growth, which springs from wood 
growm the preceding season. The fruit is 
borne near the base of the shoots. Each 
shoot should bear only 2 to 6 clusters, but 
only a limited number of dusters — from 
30 to 80 — should be allowed to develop on 
one vine. The pruning is done any time 
from December to March. If a vine is 
strong enough to bear 30 clusters of 
grapes about 15 buds should be left at 
runing time, and if strong enough to 
ear SO clusters 40 buds should be left. 
With these principles in mind it will be 
seen that the essential operation in prun- 
ing grapes is to cut back a limited num- 
ber of the best canes to a few buds each 
season and entirely remove the others. 
The more usual method at the present 
time is to cut the canes back to 8 to 10 
buds and to leave but 3 or 4 canes, all of 
which should start from near the head or 
trunk of the vine. New arms should be 
taken out from year to year as the bear- 
ing wood gets farther from the trunk. 

Training. There are many methods of 
training grapes, the more usual is to train 
on a trellis made of 2 or 3 wires, the top 
wire being about 5 feet from the ground, 
the bottom wire 2 feet or a little more, 
and the third wire intermediate between 
these. The 2 arms of the vine may ’be 
tied to the lower wire and the shoots 
trained to the upper ones, or the arms 
trained to the upper wire and the down- 
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ward-growing shoots fastened to the lower 
wires. 

In the South the better method is to 
fasten 2 by 4 horizontal cross-pieces 2 to 
2% feet long to posts, and stretch a wire 
on either end of these cross-pieces. A 
third wire is stretched either along the 
center of the cross-piece, when it becomes 
known as the '‘horizontal system” of 
training, or to the post 6 inches below the 
cross-piece, when it becomes known as 
the modified "Munson system” of train- 
ing. The arms are tied to the center wire 
in either case and the shoots trained over 
the other two. 

Cultivation and Manuring. Grape- 
vines require frequent shallow cultivation 
throughout the season. In cold latitudes, 
as in Wisconsin and northern Michigan, 
the vines should be taken down off the 
trellis about the middle of October and 
pruned. The whole vine should then be 
bent down to the ground and covered 
with earth 4 or 5 inches deep. The object 
of the earth is to keep the vines frozen all 
winter rather than subject them to re- 
peated freezing and thawing. It is rec- 
ommended to keep the vines covered as 
late in the spring as possible but to un- 
cover before the buds swell enough to 
break off in uncovering and tying up. 

Grapes do not require stimulating fer- 
tilizers. Wood ashes, about % bushel per 
vine, is one of the best fertilizers to 
apply. An application of 3 pounds per 
vine of the following mixture is recom- 
mended by the Georgia Station: 90 
pounds acid phosphate, 90 pounds kainit 
and 20 ^ pounds cottonseed meal. 

Ringing. Grapevines are frequently 
girdled or ringed for the purpose of has- 
tening maturity and fruitfulness. Experi- 
ments at the New York State Experiment 
Station and Massachusetts Agricultural 
College show that fruit on ringed vines is 
sometimes 10 days to 2 weeks earlier than 
on unringed vines and larger both in 
bunch and berry. Shoots bearing the 
bunches are ringed between the fruit and 
the arm bearing the shoot. Sometimes an 
entire arm is ringed, but the process is a 
devitalizing one which should not be prac- 
ticed with the same vine at most oftener 
than every other year. The ringing should 
be done when the grapes are about Yz 
grown, a ring of bark about an inch wide 
being removed from the arm or shoot. 

The three chief viticultural areas of the 
U.S. differ' not only in methods of propa- 
gation, culture and harvesting, but in the 
predominant varieties which are grown. 
In the native grape region of the Great 


Lakes and Northeastern States grapes are 
grown primarily for table use or turning 
into juice. The varieties raised in this 
area are numerous but Concord, Dela- 
ware, Niagara, Catawba, Clinton, Worden 
etc. are most familiar. In the Muscadine 
grape region of the Gulf and Southwest- 
ern States the Eden, Mish and Scupper- 
nong are leaders. In the Pacific Coast 
vinifera areas the varieties are legion, 
Tokay, Malaga, Riesling, Sultana, Mis- 
sion, Muscat and Palomino readily recur 
to mind. 

At present about 45 per cent of Cali- 
fornia grapes are dried, 32 per cent 
crushed for wine, and 10 per cent go into 
grape juice, leaving only a mere trace for 
fresh table use. 

Various varieties of the native Rupes- 
tris and Riparia, more particularly Ru- 
pestris St. George, Riparia Gloire de 
Montpellier and Riparia Grande Glabre, 
have been found most resistant and best 
suited as stocks for the European grapes. 
The usual method is to grow the native 
stocks, then cleft-graft at the crown with 
the European varieties. The California 
Experiment Station has shown that with 
many varieties bench-grafting the resis- 
tant vines is more satisfactory. The stock 
cuttings are % to % inch in diameter and 
6 to 9 inches long. The buds from these 
are cut out deeply to prevent the growth 
of suckers. The cions are made about the 
same size and length, but of course the 
buds are not removed. The English cleft 
graft, tied firmly with raffia, has been 
found most satisfactory by the station. 
The grafts may be either calloused in sand 
and then transplanted to the nursery, or 
planted in the nursery at once after the 
manner of planting grape cuttings in the 
East. The best results are secured how- 
ever, when the grafts are first calloused in 
the sand. All roots arising from the cions 
must be removed for the first 2 or 3 years. 
In planting vineyards on resistant stocks 
it is essential that the ground be plowed 
about twice as deep as where European 
varieties are grown on their own roots. 
Neglect of this principle has resulted in 
many failures. California methods of 
pruning vinifera grapes are considerably 
different from methods observed with na- 
tive grapes. The grapes are pruned to 
low, stocky stumps. The canes are either 
not trained at all or are trained to stakes. 
Trellises are not used. 

Enemies : Anthracnose ( Sphaceloma 
amphelmum) attacks all green parts of 
the vine during the growing season. On 
grape shoots the trouble appears as 
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sunken oval areas. Black or brown, spots- 
appear on the leaves and the diseased tis- 
sue often cracks leaving ragged holes. On 
the fruit the disease appears as brown 
spots with a narrow, dark margin. The 
vines and stakes may be washed with a 
solution of copperas in winter and spring. 
In addition to this treatment regular 
summer applications should be made with 
st a nda rd fungicides. 

Black Rot ( Guignardia Bidwellii) first 
appears as brown or black spots- on' the 
leaves and shoots. Soon afterward the 
berries are attacked and finally become 
black, hard and leathery. This disease 
may be completely controlled by repeated 
sprayings with Bordeaux mixture, begin- 
ning before the first symptoms are noted. 

Root Rot ( Ozonium auricomum) at- 
tacks also alfalfa, cotton, apple, peach 
and other trees. Grasses, sorghum and 
com are resistant. Sorghum for 2 or 3 
years on the land reduces root rot infes- 
tation. Grapes should not be planted on 
newly plowed sod land. For grafting re- 
sistant stock should be used, such as 
Champanel or La Pryor, according to 
Texas experience. 

Phylloxera is a common insect on 
wild grapes in this country, and after its 
introduction into Europe attracted much 
attention on account of its ravages upon 
cultivated varieties. It occurs in 2 forms, 
one producing galls on the underside of 
the leaves, and the other living upon the 
roots, where it causes similar swellings. 
The latter form causes the real injury, al- 
though it is less frequently seen than the 
leaf form. The root galls first appear on 
the small rootlets, but ultimately the 
whole root system is destroyed and the 
plant dies. The species is distributed by 
means of winged females, which fly to 
new vines in late summer or fall. In 
California the species has recently become 
injurious to the less resistant varieties of 
cultivated European grapes. The com- 
monest method for combating this insect 
consists in the use of bisulphid of carbon 
in the soil. This substance is injected 
from 8 to 12 inches below the surface and 
the fumes destroy the insects. The most 
satisfactory method of preventing injury 
from phylloxera is to use resistant stock, 
of which the wild varieties riparia , aesti- 
valis and labrusea are most important. 

Rose Chafer ( Macrodactylus subspi - 
nosm) is a brown beetle Vs of an inch in 
length, which appears in large swarms, 
eating the blossoms and leaves of grapes 
and many other species of plants. The 
immature stages of this insect are passed 


in grass lands,, where it feeds upon the 
. roots of grasses. Spraying with ar 
is of avail only when the beetles are not 
' numerous. Nearly all subst mees applied 
to the vines to render them distasteful 
to the beetles have proved meless. Vine- 
may be temporarily protected, with net- 
ting. Since this beetle is especially fond 
of the flowers of spiraea, this plant may 
be grown in the neighborhood of vine- 
yards and the insects collected from these 
plants. They may be gathered in large 
beating nets or jarred into funnel-shaped 
collectors. 

Berry Moth (Eudemis botrana) at- 
tacks the fruit while young and feeds upon, 
the inside of the berries, causing discol- 
ored spots which are visible from the. out- 
side. . The berries are fastened together by 
threads spun by the larvae of this insect. 
When full grown the larva leaves the fruit 
and rolls itself up in a portion of the leaf, 
in which it changes to a chrysalis. This 
insect attacks all varieties of grapes, but 
is especially injurious to the varieties, 
with thinner skins. The first brood is 
rarely noted. Spraying with poisons is 
■.not practicable except for the first brood,' 
which feeds on the green parts of the 
vines. Infested fallen fruit should be col- 
lected -.and destroyed, and fallen leaves 
should be burned in the autumn. 

Saw Fly (Selandria vitis) in the larval 
condition is about % of an inch in length 
' and of a yellow green color, with black 
spots. When present in large numbers 
the larvae may be destroyed by arsenical 
poisons or white hellebore. 

Leaf Hoppers. These insects belong to 
the same general class with plant lice. 
They are usually of a pale yellow or green 
color, are about Mo of an inch long, and 
the young resemble the adults except in 
size and in the lack of wings. They feed 
in all stages cm the leaves of plants. Leaf 
hoppers attack cereals, grasses, other for- 
age plants, fruit trees, etc. When present 
in large numbers they cause the leaves to 
turn yellow and die. On grasses they may 
be very injurious. 

Spraying with py rethrum, kerosene 
emulsion or tobacco decoction is effective 
against leaf hoppers. In greenhouses they 
may be destroyed by fumigation with to- 
bacco, pyrethrmn or hydrocyanic-acid gas. 
They may be captured at night by lan- 
tern, traps. The. use of a hopper-dozer, as 
■recommended for locusts, is also a good 
remedy. The eggs are prevented from 
hatching if the grass is cut while quite 
green. Badly infested fields should be 
burned over In fall or winter. 
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GUAVA {Psidium guajava) 

Guava is a bush or tree indigenous to 
tropical America, ranging from 3 to 20 
feet in height. The fruit is 2 to 4 inches 
in diameter with a yellow rind when ripe, 
-oimavlint resembling a lemon. The flesh 
of the fruit is pink and full of seeds. It 
is well adapted for use in making jams 
and jellies and a considerable industry in 
the manufacture of those products has 
been established in Hawaii, Cuba, Porto 
Rico, Florida and elsewhere. There are 
about 45,000 guava trees in bearing in 
Florida. The strawberry guava is a 
smaller tree, bears smaller crimson or 
maroon colored fruit and is less desirable 
for use in making jams, but is of more 
delicious flavor for eating as a fresh fruit. 

HICKORY (Rickoria spp.) 

In the Northern States the shagbark 
(H. a vat a ) and shellbark ( H. laemiosa ) 
are the most common forms of this nut 
tree, while in the Southern States the 
pecan ( //. pecan) is the variety of most 
value. So much attention has lately been 
given to the culture of the latter nut that 
it will be considered more at length under 
that head. ( See Pecan.) 

The hickories are native forest trees, 
growing wild from southern Maine west 
to Minnesota and south to the Gulf 
States. The wild nuts vary much in size, 
form, quality and thickness of the shell. 
It is probably owing to the rather thick 
shell, taken in connection with the slow 
growing habit of the trees and their dif- 
ficulty of propagating by grafting and 
budding, that so few varieties have been 
introduced into cultivation. Practically 
all the nuts of commerce are from wild 
trees. Of the few varieties brought into 
cultivation, Hale’s Paper Shell and Ideal 
are among the most valuable. The desir- 
able qualities of a hickory nut are a thin 
shell and a meat of good quality easily 
gotten out. The shellbark and shagbark 
are cultivated and propagated the same 
as the pecan. (See Pecan.) 

Since the shagbark hickory is such a 
slowgrowing tree the northern pecan and 
butternut are coming more into favor. 

Enemies: Hickory Borer ( Cyllene 
; pictus ) is a white grub % inch long, 
which bores in the trunk of the hickory. 
The beetle appears in June. It is a little 
over % inch in length, with long anten- 
nae, of a brownish color mottled with 
white. As soon as the burrows of this 
insect are detected the grubs may be cut 
out with a knife or killed by means of a 
flexible wire. The hickory is also subject 


to the attacks of other species of tree 
borers, various specimens of leaf-eating 
caterpillars, the hickory nut weevil and 
other insects. 

LOGANBERRY 

The loganberry is a chance cross be- 
tween the California wild blackberry and 
a red raspberry originated in 1881. The 
fruit has characteristics of both parents. 
It is rich dark red in color and often 1% 
inches long. Loganberry is eaten fresh or 
canned and is also dried in large quanti- 
ties by the same method and apparatus as 
is used for drying prunes. For pies and 
juice it is a strong favorite. A good aver- 
age yield is 4 tons per acre. Nearly all of 
the commercial crop is raised in the Pa- 
cific Coast States and % of it comes from 
the Willamette Valley, Oregon. Market 
demand for loganberries is increasing. 
The plant is propagated from hard wood 
stolons and from single-eye hard wood 
cuttings, and is usually trained on some 
form of trellis. Its culture is the same as 
for raspberry and blackberry. 

MAC AD AMI A NUT (Macadamia tern - 
ifolia ) 

Macadamia nut, a tree indigenous to 
Australia, was introduced into Hawaii in 
1892 and now occupies plantings of about 
800 acres on the Islands of Oahu and 
Hawaii, comprising some 60,000 trees. In 
1931 a factory was built for processing the 
macadamia as a roasted product for world 
trade. There are both smooth and rough 
shelled nuts. The trees begin to bear at 
3 to 6 years of age. The nuts are of a 
rich flavor and highly palatable. 

MANGO 

The mango is a beautiful evergreen tree 
with dense foliage of leathery leaves, 
graceful panicles of small yellow or green- 
ish flowers, and pendant clusters of fruit 
from 2 ounces to 3 pounds in weight. The 
mango has been called the apple of the 
tropics. Some 600 varieties occur in In- 
dia. It was first planted in Florida on 
the keys. Grafted specimens of the Mul- 
goba mango were introduced in 1889. The 
varieties now grown in Florida mature 
fruit from May to September. The color 
of the fruit varies from green to yellow 
and from various peach tints to a ma- 
genta. In some varieties a mat of fibers 
extends from the seed through the pulp, 
while others may be readily eaten with a 
spoon. The esteem in which the mango 
is held depends upon whether one’s ex- 
perience is limited to the stringy, turpen- 
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tiny seedling or associated with memories 
of the delicate aroma and agreeable flavor 
of the standard varieties, 

MEDITERRANEAN FRUIT FLY 

( Ceratilis capitata) 

The Mediterranean fruit fly has been 
known as a fruit pest for 125 years and 
has spread over the world ' till North 
America is the only large area uninfested. 
Few fruits are exempt from its attacks. 
In Hawaii, where it was first accidentally 
introduced about 1010, probably in fruit 
from Australia, it has been found in over 
70 kinds of fruits and nuts. In a locality 
where the fly may live in so many sorts of 
cultivated and wild fruits there is little 
hope of exterminating it. Parasites are 
useful and are already quite effective in 
infested coffee plantings, but these para- 
sites have too short an ovipositor to reach 
the fly maggots in deep-fleshed fruits. It 
has been found that the eggs and maggots 
cannot survive refrigeration for 2 weeks 
at a temperature of 33° F. 

Naturally a strict quarantine was im- 
posed to prevent the entrance of the fly 
into the mainland of the United States. 
But in April, 1931, the fly was found in 
Central Florida. Immediately a cam- 
paign of spraying, embargo on shipments 
from the infested area, destruction of sus- 
pected fruit and inspection was put in 
operation, and by cooperation of all con- 
cerned the pest was exterminated. 

MEDLAR ( Mespilus Oermanica) 

A dwarf tree or shrub 10 to 15 feet 
high, yielding a small austere fruit of the 
same name. The medlar is little grown 
in the United States, but is common in 
some parts of Europe. It is perfectly 
hardy in the Northern States and is re- 
ported as yielding well as far north as 
Agassiz in British Columbia. Botanically 
the medlar belongs to the same family as 
the apple. The tree will grow in any good 
soil with ordinary cultivation. Varieties 
are propagated by grafting on pear or 
quince roots or seedlings. Seed of the 
medlar usually requires 2 years to ger- 
minate and will not reproduce varieties 
true to name. The fruit does not ripen 
till late fall after frost comes. It is then 
packed and laid hUa cool, dry place away 
from draughts of air until it becomes mel- 
low. It has an acid flavor and is used for 
eating out of hand and for preserves, 

MULBERRY ( Morns spp.) 

The mulberry is little grown in this 
country. The home demand for the fruit 


is small and the market demand still 
smaller. The fruit- can be succes fully 
grown on nearly all sol A and the tree 1 is 
very hardy both North and South. Some 
varieties possess considerable merit for 
ornamental planting, for hedges and for 
windbreaks. The mulberry furnishes leaf 
food for the silk worm. 

Mulberries max be proj aga ted by 
cuttings of the ripe wood or of roots. 
Nurserymen usually propagate improved 
varieties by grafting on Km dan mulberry 
roots. Early spring grafting with entirely 
dormant cions is one of the must success- 
ful methods of grafting the mulberry. The? 
mulberry tree grows to about the size of 
an apple tree, and in orchards should 
stand 20 to 32 feet apart. For home use 
2 or 3 trees will be sufficient. 

The fruit drops when ripe and may be 
gathered by shaking the trees and catch- 
ing on sheets or grass. The fruit is soft 
and rather sweet, much relished by birds, 
and ripens through, a period of 6 weeks or 
more. In some cases ir may be desirable 
to plant a few mulberry trees to furnish 
fruit for birds and thus portect more 
valuable fruits. 

Downing, Thorhurn and Trowbridge 
are the varieties usually grown in the 
Northern States for fruit. Farther south 
Black Prussian and Hicks are more often 
grown. Iiicks is a heavy bearer but the 
fruit is of. inferior quality. The Russian ■ 
mulberries are especially valuable for 
ornamental hedges in the Western prairie 
States, especially in cold regions, and for 
small ornamental, trees. The Chinese va- 
rieties used for feeding silkworms belong 
to the species M. alba var. midticmlis . 
Most of our fruit bearing varieties also 
come from M. alba and the native M . 
rubra. 

Silk Culture. The business of raising 
silkworms has never been developed to 
any great extent in the United States. 
Small attempts along this line have been 
made in California, Utah, Kansas and 
elsewhere. The majority of such enter- 
prises have been abandoned on account of 
the high price of labor. It is possible 
that the work of feeding silkworms could 
be done by children at a very low price. 
Mulberries are already planted exten- 
sively in this country and it has been 
shown that osage orange equals mulberry 
as food for silkworms. There are thou- 
sands of miles of hedge composed or osage 
orange, and the tree grows wild from Mis- 
souri to Texas. The income from silk 
raising is not sufficient to warrant the 
ordinary farmer in engaging in the busi- 
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mm until further experiments have been 

made. 

NECTARINE (Primus Persica nectar - 

bid) 

This is a smooth-skinned peach. It is 
inferior in quality to the peach and is 
little grown commercially except in Cali- 
fornia, and there only on a small scale, 
principally for drying and canning. It 
will grow* wherever the peach will grow 
and is cultivated in exactly the same man- 
ner. Peach stock has been found desir- 
able for nectarines in California on alkali 
soils. 

There are but few cultivated varieties, 
the more prominent of which are Boston, 
Dawnton, Advance, Hardwick etc. 

For enemies see under Plum , Peach and 
Apple. 

» OLIVE 

The olive is one of the oldest of culti- 
vated trees. Indigenous to Asia Minor it 
is grown chiefly around the Mediterran- 
ean along both shores from Turkey to 
Portugal and from Morocco to Palestine. 
It has been introduced into nearly all 
tropical and subtropical countries, but 
outside of the Mediterranean region, Cal- 
ifornia and Arizona have the only com- 
mercial olive orchards. The tree lives to 
an extreme old age. There are specimens 
on the Mount of Olives and. in the Garden 
of Gethsemane that are 2000 years old. 

The olive is an evergreen tree with 
narrow, leathery leaves, small, white, 
fragrant flowers, and a round or ovate 
bluish-black fruit when ripe, % to 1 inch 
in diameter. The tree will endure tem- 
peratures as low as 20° F. The fruit is 
borne on 2-year wood and never twice on 
the same wood. New wood must be pro- 
duced every year. The U.B. olive crop is 
about 43,000 tons, practically all from 
California where the olive belt extends 
from Shasta to San Diego Counties with 
over a million bearing trees. Mission is 
the leading variety but Manzanillo, Sev- 
illano and Ascolan'o are also popular, 
grown in 36 counties of California and 2 
counties of Arizona. 

Like most fruit trees, the olive prefers a 
well drained soil with low water table and 
without too much nitrogen. The familiar 
requirements for all other orchard fruits 
for water drainage and air drainage apply 
also to olives. Thus, low, flat lands as 
well as high mesas, must be avoided. Pro- 
tection against high winds should be 
provided but moderate breezes at night 


may be helpful when the temperature 
approaches frost. 

' According to C. F. Kinman, “The olive 
may be propagated by seeds and cuttings 
or by budding or grafting. As seedlings 
do not come true to the variety and there- 
fore do not produce a uniform type of 
fruit, they are grown only for stocks on 
which to bud or graft. By far the great- 
est portion of the olive orchards in the 
southwest United States have been grown 
from cuttings, and this method of propa- 
gation is still in use by most orchardists 
and nurserymen. The reasons given for 
preferring this method are that but little 
skill is required in making the cuttings 
and that the trees are more quickly and 
cheaply grown, at least to a size suitable 
for setting in the orchard, than budded 
trees. It is claimed by some that by bud- 
ding or grafting a seedling stock, a tree 
superior to one grown from a cutting may 
be produced. The great number of or- 
chards, which have given satisfaction 
when trees grown from cuttings were 
planted, allay the doubts of most planters, 
however, regarding the success of such 
trees. 

“For making cuttings, soft tender tips 
of branches or older hardwood are used. 
Nurserymen who require a large quantity 
of olive trees for their trade and propa- 
gate them by cuttings often use the 
branch tips, as it is difficult and expensive 
to secure hardwood cuttings of suitable 
size in sufficient number. They are also 
usually equipped with the necessary lath 
houses or other suitable means for fur- 
nishing the shade and protection from 
wind required by the young cuttings and 
for keeping in proper condition the beds 
of sand in which the cuttings are placed. 
About 4 inches is the usual length for 
making softwood cuttings. The tips se- 
lected should be those that have com- 
leted their length growth and are 
ecoming firm but are not too hard. The 
condition of the growth, therefore, rather 
than any particular period of time, de- 
termines when the cuttings should be 
made. When preparing a cutting for 
planting the cut is made just below the 
node (the region where a leaf occurs), 
the same as for other plants. The two 
lower leaves are then removed and the 
others cut back about one-half their 
length. The cuttings are then placed in 
the sand bed rather close together, where 
they remain until roots have started, 
which under favorable conditions is but 
a few weeks. They are then transplanted 
to nursery rows or beds, where they ar<i 
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left until they are ready for planting in 
the orchard. It is claimed by some that 
trees thus grown have a better root sys- 
tem than those grown from large cut- 
tings” 

Transplanting of the young trees into 
the orchard is usually done March 1 to 
May 15, either 25 feet apart both ways 
or, where heavy growth is to be expected, 
30 or 33 feet apart. Interplanting of 
olive orchards with peaches, apricots or 
plums is common practice. In order to 
keep the soil in good physical condition a 
cover crop of wild growth is encouraged 
in winter, or vetch and meiilotus are 
sown for this purpose. 

Ordinarily it is recommended that irri- 
gation water be applied about every 30 
days, or at least 2 or 3 weeks before the 
blossoms appear and again during the 
first half of September. Much difference 
of opinion prevails among olive growers 
as to whether fertilizers are required in 
olive orchards. 

Pruning aims to create a tree form 
which facilitates harvesting operations 
and to admit light and thus favor new 
growth in all parts of the tree. Most 
growers cut back the young nursery trees 
before planting so as to induce the main 
branches to start about 2 feet above the 
ground. 

A heavy crop requires 3 or 4 pickings. 
Gathering begins in September and, near 
the coast, may not be over till February. 

Careful handling of olives intended for 
ripe pickling is important. Bruised fruit 
can be used for oil. The pickling process 
takes place in wooden or concrete vats in 
which the fruit is soaked in a caustic solu- 
tion, washed in fresh water, then soaked a 
few days in salt water then sealed in cans. 
All ripe canned olives are subjected to a 
temperature of 240° F. for 1 hour. 

Enemies: Knot or Tuberculosis 
( Phytomonas savastonoi) is characterized 
by the development of numerous knots 
or warts on the leaves, trunk and 
branches. On the leaves the knots are 
very small and mostly on the lower side. 
On the branches and trunk they vary in 
size, but may be 2 inches in diameter. 
The conditions favorable for disease are 
too much pruning, irrigation and hot 
weather. No buds or cuttings should be 
taken from infected orchards. Pruning 
shears should be disinfected so as not to 
carry the disease from tree to tree. The 
Mission variety is almost immune. 

Dry Rot is recognized by the presence 
of black spots and cavities near the pit 
of the olive. The central portion becomes 
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brown' and dries up. The disease devel- 
ops most rapidly after the olives are 
picked. It is recommended, that the trees- 
be kept free from scale insects and be 
sprayed with Bordeaux mixture, Olives 
are also attacked by scab, sooty mold and 
bacterial rot but these diseases are seldom 
serious. The chief insect enemy of the 
olive is the bark lice. See scale insects 
under peach. 

T wig Borer ( Polyawn con fert us ) 
bores into the smaller twigs at the base 
of the buds. Infested twigs may usually 
be recognized and should be cut off at 
pruning time and burned. 

PAPAYA (Carica papaya ) 

Papaya is a spongy-text.ured, rapidly 
growing tree native to Central America 
and now grown in all parts of the tropics 
for its abundance of delicious fruits. In 
12 to 15 months from seed it attains a 
height of 8 to 10 feet, and bears along 
the trunk a profusion of melon-like fruits 
from 2 to 20 pounds in weight. The 
leaves and fruit contain papain, an; active 
digestive ferment. The Hawaiians for 
ages have wrapped meat in bruised pa- 
paya leaves to make it tender. The fruit 
is best eaten fresh with a dash of lemon 
or orange juice. Papaya is raised on a 
small scale in Florida, Texas and Cali- 
fornia. It is propagated by seed and may 
be planted in rows about 10 feet apart 
both ways. 

The Native Papaw (Asimina triloba) 
is quite unrelated to the papaya. It is 
found from New Jersey and New York 
south to the Gulf and west to Texas. The 
fruit, 2 to 6 inches long, ripens from Au- 
gust to November. The pulp is white or 
yellowish, and contains several large black 
seeds embedded in it. The papaw may 
be ' cultivated but the fruit is ordinarily 
gathered from wild trees, 

PEACH 

Peaches are grown commercially in 30 
states, and are, or could be a part, of the 
home garden plot in every State, The 
total yearly crop is nearly 70 million 
bushels, of which California produces over 
22 million, mostly clingstones for canning. 
The leading peach States are California, 
Georgia, South Carolina, Arkansas, Mich- 
igan, North Carolina, Alabama and' Illi- 
nois, ' But it would be a serious mistake 
to assume from - this wide distribution 
that the peach can be grown successfully 
everywhere. The most important matter 
in starting an orchard of any kind of 
fruit is the selection of the site. Cali- 
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fomia and Georgia are famous for their 
pern 1 m *. but not evt r farm in California 
nul Georgia, is suited to peach growing. 

1 h peach tree demands good soil drain- 
age. It cannot endure .wet feet. A deep 
*t id . ad i me imp*. rvious subsoil, are first 
requisites, not along river bottoms but on 
land slight!} elevated, on a slope, if nec- 
essary to get above the lowest level of the 
neighborhood. An elevation of a few feet 
provides for water drainage, and permits 
the cold air to How down out of the or- 
chard into the lower levels. 

This provision of air drainage is of 
great importance for the reason that the 
peach b an early bloomer and is only too 
likely to be nipped by a late spring frost 
unless the site of the orchard has been 
wisely chosen. 

The occurrence of frosts on low lands, 
even when .higher lying areas escape, is 
a matter of common knowledge. Winter- 
killing is also more common in low lands 
than on slopes. The point of the compass 
toward which the slope faces is not al- 
ways of prime importance. The peach 
growers in central Michigan select ele- 
vated lands and plant on northern and 
western slopes if possible. A steep south- 
ern slope may hasten the date of bloom- 
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ing quite noticeably, but on moderate 
slopes the difference in the time of the 
first blooms may not be a vital matter. 
The slope of the land on which a peach 
orchard is to be located may be so chosen 
as to protect the trees against the drying 
effect of the prevailing winds of the par- 
ticular locality. 

Large bodies of water exercise a more 
decided effect on local temperature than 
the slope or elevation of farm lands in 
the immediate vicinity. Water absorbs 
heat more slowly than soil and therefore 
has a cooling influence upon the air in * 
early spring, thus retarding the blooming 
of fruit trees till clanger of late frosts is 
past. By the same token early fall frosts 
are delayed. The water retains the heat 
of summer longer than the soil, cools off 
more slowly, and brings about a more 
gradual lowering of air temperature than 
would otherwise be the case. 

The best soil for the peach is a rich, 
well drained sandy loam, but peaches may 
be grown on almost any soil except heavy 
clays. In many localities gravelly loams 
seem to be satisfactory. Fairly good or- 
chards are often seen on exceedingly 
stony land, provided drainage is good and 
fertility adequate. 
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Cultivation. For the first 2 or 3 years 
after the peach orchard is set out hoed 
crops, like beans, melons, etc., may be 
grown between the rows of trees and the 
trees kept cultivated, but after that the 
whole space should be given entirety to 
the trees. No grain crop should ever be 
grown in the orchard, nor should it ever 
be seeded down. In general the peach 
orchard should be plowed each "spring 
and kept thoroughly cultivated during 
the summer up until about the first of 
August, when cultivation should stop, and 
some cover ^ crop be sown. Cultivation 
is stopped in August and a cover crop 
sown in order to check growth, ripen up 
the wood of the tree and lessen the danger 
from winter .injury. When the cover crop 
is turned under in the spring it adds con- 
siderable humus to the soil, and if a le- 
guminous crop like crimson clover, hairy 
vetch or peas has been used it adds ni- 
trogen to the soil. 

Fertilizers. Potash and phosphoric 
acid are the most important fertilizers for 
the peach. Nitrogen is of less impor- 
tance. If leguminous cover crops are 
grown in the orchard these will supply all 
the nitrogen necessary on ordinary soils. 


On light soils a dressing of 25 tons of well- 
rotted stable manure applied every other 
year will make up for any deficiency of 
nitrogen. So long as the* trees make a 
good growth each season and the leaves 
have a deep green color the trees are not: 
suffering for nitrogen. If the barnyard 
manure is nip piemen ted with FHJ budieb 
of unleached hardwood ashes the peach 
orchard will be fairly provided with plant 
food. If commercial fertilizers are used 
a bearing orchard will require every 2 
years from 300 to 500 pounds ground 
bone, 200 to 300 pounds muriate of pot- 
ash, and on light soils 150 pounds nitrate 
of soda. . 

But lack of plant food may not be the 
reason for the unthrifty appearance of an 
orchard. It may be due to poor physical 
condition of the soil, lack of humus, too 
much seepage water or some unrecognized 
disease. Moreover the soil may lack pot- 
ash only or phosphorus only and may al- 
ready contain too much nitrogen. There 
is no fertilizer panacea for all plant ills. 
Each orchard requires individual treat- 
ment and the best remedy can be found 
only by experiment, using different fer- 
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tilizer formulas until the right combina- 
tion is hit upon. 

In Georgia, E. F. Savage made a study 
of the factors which affect the longevity 
of peach trees, during which the life his- 
tories of over 40,000 were followed in 3 
sections of the Georgia peach belt. In all 
sections winter injury, either crown in- 
jury or sunscald, was found to be the 
chief cause of the premature death of 
peach trees. Sunscald is occasioned by 
high temperature during sunny winter 
days followed by sudden drops to freez- 
ing temperatures at night. The damage 
was far greater on southwest than on 
northeast slopes, 95 per cent of the trees 
on northeast slopes being in good condi- 
tion as contrasted with 34 per cent on the 
southwest slopes. Soil erosion may 
greatly shorten the life of peach trees. 
On steep slopes in Georgia erosion may 
carry away so much of the topsoil into 
which the roots penetrate most easily, as 
to cause starvation from inadequate soil 
volume in which the roots may find plant 
food. A 10 per cent slope results in much 
greater erosion than one of 5 per cent. 
On a 10 per cent slope the trees die young 
unless special attention is given to pro- 
tection against erosion. 

Pruning. At the end of the first sea- 
son in the orchard the young trees will 
have sent out many branches. Early the 
following spring 4 or 5 of the strongest of 
these which come out at different points 
around the stem should be chosen to form 
the head and the remainder removed. If 
the branches come out at different points 
there is less danger of the limbs splitting 
down later when they become loaded with 
fruit. The head should be started low, 

2 to 2 x /z feet from the ground. The 
branches selected for the head should be 
cut back about half their length. The 
leader should be a strong upright-growing 
branch and left a little longer than the 
others so that other side branches may be 
sent out from it. Subsequent pruning 
will consist largely in heading in the an- 
nual growth, and removing dead or un- 
desirable branches. In this connection it 
is well to remember that fruit is borne 
one season on wood that was made the 
preceding season, so if the winter has been 
severe and only a few scattering buds are 
alive, only the ends should be slightly 
headed in; but if all the buds are alive 
the spring pruning should consist in re- 
moving one-half or two-thirds of the 
growth of the preceding summer. In this 
way the tree is kept in a low compact 
form from year to year so that most of 


the fruit can be gathered while standing 
on the ground, and the work of thinning 
and spraying is greatly reduced. 

Thinning the Fruit. If left to them- 
selves many varieties of peaches set more 
fruit than they can properly mature. 
This weakens the tree, tends to the pro- 
duction of crops only in alternate years, 
and the fruit is inferior in size and mar- 
ketableness and more subject to rot. The 
best growers thin the fruit and are well 
repaid for it in the larger size of fruit and 
better prices received. Thinning should 
be done just before the pits begin to 
harden, or when the fruit is as large as 
the end of the thumb, in June or July. 
The poorer or diseased fruits should be 
removed first. If the limbs have not been 
headed back the peaches should be 
thinned to 6 inches apart; but if the fruit 
has been partially thinned by heading 
back at the spring pruning, the fruits may 
be left closer together than this. One 
grower states that 800 peaches is sufficient 
for 1 tree to mature. 

Winter Protection of Peaches. In 
many sections where the climate is un- 
favorable to peach production, successful 
crops are grown by protecting the trees 
over winter either from severe cold or the 
various climatic changes. The Missouri 
Experiment Station found that if peach 
trees were thoroughly sprayed with white- 
wash in the fall the trees absorbed less 
heat on sunny days during the winter, the 
buds remained practically dormant, while 
buds on untreated trees swelled precept!- 
bly during warm days in February and 
March, and they blossomed 3 to 6 days 
later than trees that had not been white- 
washed. Other trees at the same station, 
when shaded from the sun during the 
winter with boards, produced a full crop 
of buds, while 80 per cent of the buds on 
exposed trees were killed. This latter 
method of winter protection is too expen- 
sive except on a small scale. 

Propagation. Peaches are propagated 
from seed and the seedlings budded with 
the improved varieties. A few varieties 
come practically true from seed and do 
not require budding. The seed is gath- 
ered and stratified with sand in the fall 
and exposed to the action of frost over 
winter. The following spring they are 
planted in the nursery 6 to 8 inches apart 
in rows wide enough to admit horse cul- 
tivation and covered about 2 inches deep. 
In August or September trees in the 
North will be ready for budding. Use 
well-matured buds and bud close to the 
ground, according to the method de- 
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scribed under Grafting. Fall-set buds re- 
main dormant over winter and start into 
growth the following spring. In the fall 
the trees will be ready to transplant into 
the permanent orchard. Such trees are 
known as 1-year-old stock and are the best 
for setting in the orchard. In the South 
trees are also budded in June. Small 
growers should buy their stock from a 
reliable nurseryman rather than attempt 
to grow it. 

Planting. In the permanent orchard 
the trees should stand 18 feet apart each 
way. Strong growing varieties on heavy 
soil are set farther apart than small grow- 
ing varieties on lighter soils. Spring 
setting is generally recommended. In set- 
ting the trees broken and injured roots 
should be cut off and the hole dug wide 
enough so that the roots will not be 
cramped. In Southern States some grow- 
ers prune all the roots back to stubs less 
than 2 inches long and secure very good 
results, but this method has not proved 
generally satisfactory elsewhere. The 
trees should be set a little deeper than 
they stood in the nursery row. 

As with other orchard fruits, there is 
a large number of peach varieties, early, 
late, white fleshed or yellow, cling stone 
or free stone. For the home garden in 
the Central and Middle Atlantic States 
Golden Jubilee, Halehaven and Elberta 
are highly recommended. In the com- 
mercial peach areas varieties for new 
plantings should be chosen by consulta- 
tion with established growers and the 
horticulturist of the State Experiment 
Station. 

Enemies: Brown Rot ( Sclerotinia 
fructicola ) is the common rot of peaches 
and other stone fruits. It appears first 
as brown specks which spread rapidly 
soon involving the flesh of the peach 
which shrinks into a dry brown mummy. 
The disease may also attack the leaves 
and blossoms. 

Scab ( Cladosporium carpophilum) at- 
tacks late varieties most severely, appear- 
ing as small black spots which soon run 
together causing the fruit to crack open. 
Scab may appear also on the under sur- 
face of the leaves. Removal and burning 
of mummied fruits, cankers, scabby leaves 
and dead twigs from infected trees will 
reduce some of the sources of infection, 
but the best means for controlling brown 
rot and scab is found in the application 
of sprays or dusts. The schedule of treat- 
ment recommended by the Department of 
Agriculture for the eastern half of the 
country, except Georgia and the Gulf 


States, is about as follows: While the 
calyces are falling spray with arsenate of 
lead (1 pound to 4 pounds hydrated lime 
in 50 gallons of water) or dust with sul- 
phur, arsenate of lead and hydrated lime. 
Two weeks later dust with the sulphur, 
arsenate of lead and lime mixture. One 
month before harvest dust with a mixture 
of SO per cent sulphur and 20 per cent 
hydrated lime. 

Borer ( Sannina exitiosa) is a slender 
blue moth which resembles a wasp. The 
eggs are laid in the wood of peach, apple, 
plum and cherry near the ground. The 
young larvae bore in the sapwood and 
cause an exudation of gum from the holes 
in the bark. The insect lives 1 year in 
the wood, at the end of which time it re- 
appears as a moth. Numerous remedies 
have been recommended for the destruc- 
tion of this insect. A large number of 
them are dangerous to the trees and still 
others are practically useless. According 
to recent experiments in New York, the 
most effective remedies are mounding or 
throwing up earth around the trunks of 
the trees, the use of tarred paper or to- 
bacco stems about the trunks of the trees, 
digging out the larvae, and an application 
of gas tar. 

Twig Borer (Anarsia lineatella) is a 
moth with gray forcwings, marked with 
brownish-black. The hind wings are of a 
darker color. The caterpillar is nearly 
transparent and pink in color. This in- 
sect destroys the terminal and sometimes 
the lateral leaf buds by eating them off 
at the base from its burrows in the twigs. 
Infested twigs usually do not fall off, al- 
though completely severed, but are held 
in place by a gummy substance. All in- 
fested twigs should be removed and 
burned. 

Scale Insects and Mealy Bugs. 
These terms are commonly used to denote 
the various insects -which are included 
under the term Coccidae, including 
Aleurodes . The family includes a consid- 
erable number of species which differ 
greatly in appearance and habits. The 
sexes of these insects are totally unlike, 
the males having 2 wings and the females 
being wingless, grub-like creatures, of a 
small size. The body of the adult female 
is usually scale-like or gall-like in form 
and is covered with a waxy or powdery 
secretion. The armored bark lice include 
a number of so-called scale insects which 
are protected by a shield-like cover. The 
shield or scale is partly secreted by the 
body and partly formed by the plant tis- 
sues. It finally becomes more or less 
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completely separated from the body, cov- 
ering the whole insect and in the case of 
the' female the eggs also. Another sub- 
familv of scale insects are known as naked 
bark lice, from the fact that in this group 
no separate scale or covering is secreted 
by the insect. The female lays her eggs 
upon the bark and the young crawl about 
for a short time, after which they attach 
themselves to the bark by inserting the 
beak and remain in this position. In the 
armored insects the secretion of the scale 
begins as soon as the young lice become 
fixed to position. The young lice are 
therefore unprotected only during a short 
period of their existence. The term mealy 
'bug is used to denote a number of insects 
belonging to the same general group, 
which are characterized especially by the 
development of a powdery or hairy secre- 
tion on the body and wings. 

Scale insects attack all kinds of plants, 
including grasses, but are especially in- 
jurious to fruit trees. The more common 
injurious species in the United States are 
San Jose scale, oyster shell bark louse, 
scurfy scale, greedy scale, English walnut 
scale, peach scale, peach lecanium, New 
York plum scale and cottony cushion 
scale. 

Scale insects are subject to attacks of a 
number of natural enemies, included un- 
der parasitic and predaceous insects, fun- 
gous diseases and birds. These natural 
enemies are usually sufficient to hold the 
species somewhat in check, with the ex- 
ception of certain ones such as the San 
Jose scale, which has become one of the 
most important of orchard insects. The 
artificial remedies which have proved 
most successful in combating scale insects 
are fumigation with hydrocyanic-acid gas, 
spraying with crude petroleum or kero- 
sene either undiluted or mixed with water, 
spraying with various soap solutions and 
with lime, salt and sulphur wash. The 
last named insecticide is popular in Cali- 
fornia and all States infested with San 
Jose scale. All scale insects may be 
treated by the same method after it has 
been determined by experience which 
process is most effective in any particular 
locality. 

The most extensive experiments with 
remedies have been made in combating 
the San Jose scale. The results obtained 
from these experiments are usually appli- 
cable to other scale insects. The scale of 
the female San Jose scale is nearly circu- 
lar in outline and somewhat larger than 
that of the male. The scale of the male 
is nearly twice as long as wide and is 


darker than that of the female, being 
sometimes black. The female scale is 
gray with the exception of a central area 
which varies from pale to reddish yellow. 
The scales are of a small size, being about 
Yio of an inch in diameter. In the East- 
ern States the best success has attended 
the use of resin wash and the lime, salt 
and sulphur wash, which are also very ef- 
fective on the Western coast. The most 
convenient and successful method for 
treating nursery stock and small trees, 
where the expense is not too great, is by 
fumigation with hydrocyanic-acid gas. 
The same method has also been tested on 
a large scale in orchards, first in Cali- 
fornia and later in the Eastern States. 
When this method is thoroughly applied 
all scales are destroyed and there is little 
danger of injury to the trees. 

Nematodes. Nematode is the name 
applied to a large group of round worms, 
most of which are parasitic in animals or 
plants. A group of nematodes known as 
eel worms is of considerable economic im- 
portance, on account of the habits of this 
family in attacking the roots of various 
plants, causing the formation of knots or 
galls. These nematodes vary consider- 
ably in size, but as a rule are exceedingly 
slender and tapering at either end. A 
considerable variety of eel worms have 
been observed injuring cultivated plants 
in different countries, but in the United 
States one species, Heterodera radicicola, 
is the most injurious. Plants attacked 
by this species are covered with swellings 
or galls on the roots. The swellings are 
sometimes spherical, but vary exceedingly 
in size and are often irregular in shape. 
These galls occur on a great variety of 
plants, including garden vegetables, green- 
house plants, and fruit and shade trees 
In badly infested soil plants may be killed 
outright. Tomato and cucumber seed- 
lings often suffer severely from the at- 
tacks of eel worms. Eel worms are not 
the only cause of swellings on the roots of 
cultivated plants. For a discussion of 
clubroot of cabbage see under Cabbage. 
The small tubercles which are found on 
the roots of various legumes are usually 
clue to a bacterial organism which is con- 
cerned in the fixing of free nitrogen. The 
root tubercles produced by the woolly 
aphis may usually be recognized by the 
presence of the aphis. For crown gall, 
which is caused by a fungous parasite 
see under Apple. In galls produced by 
nematode worms an examination of the 
internal structure reveals the presence at 
least of female worms. 
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The young worms in coming into soil soil, is usually sufficient to protect the 

from affected plants, search for suitable crops against the serious attacks of nema- 

roots to attack. They force their wav todes. In combating the nematode worms 

into the root and thus set up an irrita- which attack coffee and similar crops in 

tion which causes an abnormal growth of tropical countries the use of the remedies 

the root tissue. The worm increases in already mentioned and bisulphid of car- 

length and takes on a spindle and later a bon injected into the soil, have given 

club shape. The females are larger and fairly satisfactory results, 

become readily visible to the naked eye. Curculio. See under Plum . 

Various chemical insecticides have been The peach is also attacked by ten t 

tried in combating the attacks of these caterpillars ( see under Apple) and many 

worms, but without striking success. So- other species of minor importance, 

lutions- of the insecticide capable of kill- 
ing the adult worms are usually injurious PEAR 

to the infested plants. In greenhouses The production of pear is shifting 

the most successful method of combating steadily to the Pacific coast. Out of a 
eelworms consists in heating the soil by total crop of 31 million bushels California, 
means of steam or otherwise, to a tern- Washington and Oregon supply 20 mil- 
perature of 180 to 212 degrees F. A lion. Michigan and New York come next 
temperature of 140 degrees F. will kill with something more than a million bush- 
the nematodes,, but higher temperatures els each, while the remaining 8 millions 
should be used in order to be certain that come from the other 35 commercial pear 
all the worms are destroyed. The vari- producing States. The Pacific coast fur- 
ops species of Ileterodera which are espe- nishes conditions under which the pear 
cially injurious to garden vegetables and reaches a high degree of perfection of size, 
greenhouse plants are rather susceptible form, color and flavor. Dry sunshiny 
to the influence of extreme cold and are weather in summer seems to help in the 
usually unable to survive the severe win- control of pear blight, a disease which 
ters. discourages the growing of superior va- 

in the case of knot disease of fruit and rieties of pears in the rest of the country, 
shade trees, caused by eel w r orms proper The varieties chiefly grown on the Pa- 
drainage of the soil, rotation of crops, cific coast are Bartlett, Anjou, Bose and 
and burning all stumps and infested roots Winter Nelis. Bartlett leads in all pear 
which may have been removed from the districts of the Pacific States, except in 
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the Rogue River and Hood River Valleys. 
The Anjou and Boso are more popular in 
Washington and Oregon than in Cali- 
fornia. t , 

On the Pacific coast the pear extends 
from central California to British Colum- 
bia in Canada. Pear trees endure a win- 
ter temperature of 20 degrees below zero, 
and like the apple, require a period of 
sufficiently cold weather to bring about a 
resting stage. Irrigation is the rule in 


is essential, and the water table must not 
be too high. 

The preferred stock for propagating 
pear orchards is the European wild pear. 
Oriental stocks are also in favor and re- 
cently a variety known as Old Home has 
proved quite resistant to blight and is a 
promising stock for wide ultilization. 

Irrigation tests have been carried for- 
ward for many years in various districts 
of California. In one Bartlett orchard 
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pear orchards in all the far western re- 
gions except along the coast of Oregon 
and Washington, where normal rainfall is 
adequate. The pear is an early bloomer 
and is as sensitive to frost as is the apple. 
Most Pacific pear orchards may require 
the use of heaters unless quite favorably 
located. Pear blight is more serious in 
the hot interior valleys than in the cooler 
coastal regions. 

The Bartlett and Bose appear to de- 
velop their high flavor where high tem- 
peratures prevail during the 2 months 
before harvest. But the Anjou and Win- 
ter Nelis are equally well flavored whether 
grown inland or along the coast. Accord- 
ing to C. F. Kinman, while a fertile clay 
loam with a well drained subsoil is 
thought best for pears, the tree will thrive 
on heavier sticky clays and adobes better 
than most orchard fruits. Boil drainage 


45 years old planted 20 feet apart the 
top 6 feet of soil was a clay loam and the 
next 6 feet rather sandy. Other orchards 
of different age were also drawn upon for 
interpretation of the effects of irrigation. 
It was found that pear trees growing on 
soil at least 6 feet deep may be kept sup- 
plied with readily available water by 2 
irrigations before harvest. 

In the Yakima, Wenatchee and Hood 
River regions where w^ater for irrigation 
is abundant, pear orchards may be kept 
permanently in a cover crop, such as al- 
falfa or sweet clover. The crop is allowed 
to grow the whole season, but is usually 
disked in the spring to prevent the cover 
crop competing unduly for water during 
the bloom period. Sweet clover seems to 
be better than alfalfa for this purpose. 
Where the water supply is limited the 
land is cultivated during the summer and 
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the cover crop allowed to grow in fall 
and winter. 

Artificial manuring of pear orchards on 
the Pacific coast is not everywhere con- 
sidered profitable, but wherever fertilizer 
seems required the best results have fol- 
lowed the application of high nitrogen 
carriers, once per season and usually in 
the fall. 

In the Sacramento Yalley large pear or- 
chards planted exclusively to the Bart- 
lett variety without planning for cross 
pollination have yielded good crops year 
after year. But many growers contend 
that maximum crops cannot be had with- 
out crossing. This may be accomplished 
by planting different varieties in alternate 
rows, or by planting a good pollenizer 
every 3rd or 4th row, or by topworking 
an occasional tree to a pollenizer. The 
Bartlett may be used as a pollenizer for 
any of the other varieties. 

In Eastern States where blight is 
such a serious menace to nearly all va- 
rieties of pear except the Kiefer, many 
experiments have been aimed at the dis- 
covery of a method of rendering the grit 
cells of this variety less objectionable. 
The Department of Agriculture has found 
that Kiefer pear may be picked at any 
stage from the time it is half grown till 
it has reached full size and that by plac- 
ing it in cold storage at 60° F. for 2 or 3 
weeks the “fruit becomes uniformly soft 
and it proves quite satisfactory for eating 
or cooking. Kiefer pears to be handled 
in this manner should be carefully hand 
picked in order to avoid bruising.” 

Statistics furnished by canneries for the 
Yakima and Wenatchee districts of Wash- 
ington indicate that in an average crop 
of 55,500 tons of Bartletts, 39,850 tons 
are canned. Bartletts held for 15 to 30 
days in cold storage before canning 
showed an improved color and texture 
from this treatment. 

Pruning. Pear trees should be headed 
out 16 to 18 inches from the ground. 
Pruning to a vase form, while requiring 
more skill in the beginning, produces trees 
easy to work around and to prune, thin 
and harvest the fruit. The head should 
be started with 3 main branches coming 
out from different places on the trunk. 
Standard trees should be continually 
headed back to about 18 inches of annual 
growth. The tree naturally grows in a 
pyramidal form and when thus grown re- 
quires. little pruning other than an annual 
thinning out. Winter and early spring 
is the usual period for pruning pears. 
The fruit of the pear is borne on spurs 
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which continue to branch and fruit for 
several years. 

Thinning. Pears are thinned perhaps 
more than other fruit. This practice 
prevents the trees from overbearing, 
improves the quality, size and market- 
ableness of the fruit and tends to the 
production of annual crops. It pays. 
Thinning may be carried far enough for a 
ratio of one fruit to 30 or 40 leaves. Of 
course all wormy and inferior fruit is 
thinned out first. 

Harvesting. Unlike most fruits the 
pear is improved in quality by picking 
some time before it is ripe and then rip- 
ened up in a close room or packed in 
boxes and allowed to ripen. They should 
be picked by hand. When the pears have 
reached full size and a very slight color 
begins to show they should be gathered. 
They mellow and color up beautifully in 
storage, but should not be kept where the 
air will blow over them or they shrivel 
up more or less. Pears are usually 
packed for market direct from the tree. 
They keep best in cold storage at a tem- 
perature of 32° F. From 80 to 100 bar- 
rels of pears per acre is a fair yield. The 
life of a standard orchard varies from 25 
to 50 years and of a dwarf orchard some- 
what less. 

Dwarf Pears. Pears grown on quince 
roots are much dwarfed in size. They 
come into bearing earlier than standard 
trees, are very productive and the quality 
of such varieties as Angouleme is greatly 
improved. Dwarf trees require more 
pruning than standards and should not be 
grown higher than 12 feet. In setting the 
trees in the orchard the point of union 
should be 5 or 6 inches below the surface 
of the ground. This places the quince 
roofs beyond the reach of borers. The 
following varieties are oftenest grown as 
dwarfs: Duchess, Louise Bonne, Anjou, 
Clairgeau, Bartlett, Seckel, and sometimes 
Kiefer. 

Enemies : Fire Blight ( Bacillus 
amylovorus) appears in the spring on the 
blossoms. Some flower clusters turn black 
and the disease is carried from flower to 
flower by bees and other insects. From 
the flowers the disease spreads to the 
leaves and twigs. The leaves turn a uni- 
form brown color and sunken areas ap- 
pear on the twigs. “Blossom blight” and 
“twig blight” are different forms of the 
same disease. The only treatment for 
this trouble is of a preventive nature. 
Trees should be kept in good vigorous 
condition by cultivation and fertilization 
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and all blighted parts should be cut out 
as soon as observed. 

Leaf Blight (Entomosporium macula - 
turn) attacks pears and quinces, affecting 
the fruit, stems and leaves. The disease 
appears with the first appearance of the 
leaves or later, if the season is dry. Small 
brown spots appear on the leaves, in- 
crease in size and finally run together. 
The leaves fall prematurely. On the fruit 
the spots are red, and later turn black. 
The quince is affected in the same way, 
except that the leaves may turn yellow 
before falling. The Duchess and Kiefer 
varieties are somewhat resistant. In or- 
chards the disease may be controlled by 
several applications of Bordeaux mixture, 
beginning when the leaves are nearly full 
grown. 

Scab {Fusicladium pirinum) appears as 
brown spots on the leaves or fruit. Af- 
fected fruit usually cracks open. The dis- 
ease is very similar to apple scab and may 
be checked by spraying with Bordeaux 
mixture before flowering, after the blos- 
soms fall, and a third time about 2 weeks 
later. 

Leaf Spot ( Septoria piricola) closely 
resembles leaf blight, but the spots are 
larger and more distinct. The center of 
the spots is gray, with minute black 
specks. The gray shades into brown and 
purple on the edge of the spots. The dis- 
ease may be held in check by 3 applica- 
tions of Bordeaux mixture at intervals of 
2 weeks, beginning just after the petals 
fall. 

Canker. See under Apple. 

Blister Mite ( Phytoptus pyri) is a 
small mite barely visible to the naked eye, 
of a white color. The eggs are deposited 
in spring and the mites on hatching make 
their way to the young leaves, where they 
cause the formation of galls, in which 
they live during the summer. In the fall 
the mites leave these galls and migrate 
to the winter buds, in the scales of which 
they pass the winter. Infested leaves 
show red spots ‘or blisters, which change 
to. green and later to a brown color. Such 
leaves should be removed and destroyed, 
and the trees should be sprayed with lime 
sulphur. 

Midge (Diplosis pyrivora) is a fly re- 
sembling the mosquito, which appears 
just before the flowering time, pierces the 
flower bud and lays its eggs on the sta- 
mens. . The maggots on hatching pene- 
trate into the core of the young pear. 
The maggots become mature in June and 
drop from the deformed pears to the 
ground. The winter is passed in the 


chrysalis stage. Infested pears have a 
knotty, irregular shape and drop from the 
trees prematurely. The Lawrence and 
Bartlett are most attacked. The ground 
underneath pear trees should be thor- 
oughly cultivated and rolled not later 
than the last week in May, and kainit 
should be applied at the rate of 1000 
pounds per acre, for the purpose of de- 
stroying the chrysalis in the soil. 

Psylla (P. pyricola ) is a minute insect 
resembling a cicada in appearance. The 
immature form is of a yellowish color and 
the adult is nearly black. The adults of 
the first brood appear about June 1, and 
those of the second brood about a month 
later. The immature form of the insect 
may be readily killed by spraying with 
kerosene emulsion in early spring, just 
after the leaves have unfolded. 

Borer ( Sesia pyri) is a moth resem- 
bling the peach tree borer and often mis- 
taken for a wasp. The eggs are laid upon 
the bark of the trunk or lower branches, 
and the larva makes its way into the sap- 
wood, where it lives for about a year. 
Warts or black swellings appear upon in- 
fested branches, and sometimes several 
larvae may be found in a single swelling. 
The larvae may be dug out with a knife, 
while the swellings may be treated with 
kerosene. 

Fruit Tree Bark Beetle ( Scolytus 
rugulosus) is a small cylindrical beetle 
%o of an inch long, black in color, which 
emerges in March and eats small holes 
through the bark. After penetrating 
through the wood, burrows are made 
lengthwise of the tree, and in these tun- 
nels the eggs are deposited and the young 
grubs form small tunnels at right angles 
to the original ones. There are 4 or more 
generations annually, and the beetle feeds 
on all the common deciduous fruit trees. 
Trees should be kept in vigorous condi- 
tion in order to withstand the attacks of 
this beetle. A wash containing 1 pound 
of potash whale-oil soap to 2 gallons of 
water, applied in March and again in 
April, will prevent some of the beetles 
from boring into the trees. 

Twig Girdler ( Oncideres cingulatus) 
is a brown or gray beetle, % inch in 
length, with long antennae. There is a 
conspicuous gray brand on the back. 
Eggs are deposited in the fall near the 
end of twigs below each bud. The twig 
is then girdled between the egg and the 
trunk. Such twigs fall off and the larvae 
continue to develop in them. Fallen 
twigs should be collected and burned 
before the insects escape. No other prac- 
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tical remedy has been devised. The in- 
sect attacks various other fruit trees as 
well as the pear. 

PECAN ( Hicoria pecan) 

This nut tree belongs to the hickory 
genus. It grows wild in rich river loot- 
toms from Iowa and Kentucky south to 
Louisiana and west to Texas. It is prob- 
ably the most important native nut tree 
in America. Most of the pecans of corn- 


one of the monarchs of the forest. It 
grows from 90 to 175 feet high and has a 
majestic dome-like top. In leaf appear- 
ance it resembles the common shagbark 
hickory. The nuts are generally oblong 
in shape and vary in size from 25 to 100 
nuts per pound. 

Propagation. The tree is propagated 
from seed. The nuts may be either strati- 
fied in moist sand in the fall and planted 
out in the spring, or planted out in the 
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merce are gathered from wild trees, but 
commercial pecan orchards are being 
planted in many Southern, Central and 
Southwestern States and California. 

The total commercial crop is 86 million 
pounds of which 60 million pounds come 
from seedlings. Pecan orcharding is 
mostly confined to the Atlantic Coast 
and Gulf States from Virginia to Texas, 
the leading States being Oklahoma, Texas, 
Georgia, Mississippi and Arkansas. There 
are about 11 million pecan trees in bear- 
ing. 

The pecan tree when fully matured is 


fall soon after they are gathered. The 
latter is the better method unless mice 
and other rodents are too abundant. The 
nuts should be planted 3 inches deep in 
well-prepared nursery soil, placing the 
nuts side down and about 3 inches apart 
in rows 2% feet apart. During the grow- 
ing season they should receive the same 
fertilizers and cultivation as are usually 
given to orchard -trees. The trees will be 
ready to set in the permanent orchard in 
2 years. When the trees are grown from 
seed only about 50 per cent come true to 
the parent form. Many growers are 
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therefore budding or grafting the im- 
proved varieties on seedling stock. As 
with all hickories, this is a rather difficult 
process. Annular and veneer shield bud- 
ding or cleft and whip grafting (see 
Grafting) have proved the most desirable 
methods of budding and grafting these 
trees so far. The graft should be made 
at the crown and close to the ground. If 
the stock is small enough the whip graft 
should be employed, but if 2 or 3 inches 
in diameter a side cleft graft is better. 
The cion should have 3 buds, and pref- 
erably a terminal one. The graft should 
be held in place by pressing moist clay 
about it or with grafting wax. Dirt 
should then be drawn up around it. 
Grafted or budded stock should remain 
one year longer in the nursery than seed- 
ling stock. Recent experiments have 
showed the advantages of an inlay-bark 
graft over all other methods. As cover- 
ing for the grafts a wax composed of 10 
parts rosin, 2 parts beeswax, and 1 part 
talc gave best results in percentage of 
good unions. 

Soil. On very rich soils pecan trees 
tend to grow wood rather than nuts. One 
writer in Georgia states that sandy loam 
soil with a clay subsoil has given excellent 
results with him. In general land suited 
to the culture of corn and cotton will give 
good, results with pecans. Nearly all 
seedling pecans are grown in river bottom 
land which is the natural habitat of the 
tree. But nearly all the plantings of im- 
proved varieties are on upland soil. 

Planting. The trees in the orchard 
should stand about 40 feet apart on the 
oorer soils and 50 to 60 on the richer 
ottom lands. The pecan has a very long 
tap root. At transplanting time this 
should be shortened back to about 18 
inches from the crown and all injured 
roots removed. The Florida Station rec- 
ommends root pruning in the nursery 
row. This practice it is thought favors 
the development of more lateral roots. 
Pruning the tops of 1- or 2-year old trees 
set in the orchard is not considered ad- 
visable, as it tends to the development 
of shoots. The pruning necessary for the 
pecan is confined largely to the formation 
of the head. This should be started 3 or 
4 feet from the ground and the center 
limbs cut back to induce lateral branches 
and a rounded form. The pecan orchard 
will require about the same cultivation 
as fruit orchards. Pecan trees may bear 
a few nuts at an early age, but paying 
crops cannot be expected under 10 years 
and full crops -under 20. 


Varieties. By selection and cultiva- 
tion a number of varieties of pecans have 
been originated which are great improve- 
ments over the native sorts. Thin shelled 
varieties, other factors being equal, are 
most desirable. Frotscher is one of the 
largest and best pecans and has a thin 
shell. Century is one of the largest varie- 
ties, the nuts running about 25 to the 
pound. Other excellent sorts are Stuart, 
Van Deman, Paragon, etc. Native trees 
that produce inferior nuts have been suc- 
cessfully top-grafted with improved va- 
rieties in the Gulf States. 

PERSIMMON 

The native persimmon ( Diospyros Vir- 
giniana) grows wild in the southeastern 
quarter of the U.S. with occasional groves 
in Iowa, Nebraska, Connecticut, Rhode 
Island, New York and Michigan. The 
tree attains a height of 60 feet with a 
diameter of 2 or 3 feet, but is usually less 
than 40 feet high. 

The green or partly ripe fruit is very 
puckery to the taste, but loses much of 
this on ripening, becoming sugary and 
very edible. It varies from % to 2 inches 
in diameter and assumes various forms, 
but in general resembles a crab apple. 
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Each fruit usually contains from 4 to 8 
rather large, flat seeds. The fruit ripens 
from August to December. Frost seems 
to aid in the ripening of some varieties 
while others mature before frost comes. 

Propagation. Some attention is being 
paid to the culture of native persimmons. 
They are usually propagated from seed. 
The seedlings do not come true to the 
parent type, however, any more than 
apple seeds do, and budding and grafting 
the seedlings with improved varieties is 
therefore resorted to. The seed is strati- 
fied in moist sand over winter and planted 
out in the spring. The seedlings remain 
in the nursery 1 or 2 years and are budded 
or crown grafted in the spring, when the 
bark slips freely. Transplanting is best 
done in autumn. As much of the tap root 
should be preserved as possible, otherwise 
the tree is very difficult to transplant suc- 
cessfully. It thrives best on soil suited 
to the plum or peach. Valuable orchards 
can often be quickly grown by top-work- 
ing old native trees with improved va- 
rieties. In this work the cions must be 
inserted in vigorous growing branches. It 
is claimed that the persimmon is as easily 
grafted as the apple. An improved tree 
will yield from 2 to 3 bushels of fruit 
annually. Some of the more important 
native varieties that have arisen are 
Josephine, Ruby and Early Golden. 

Japanese Persimmons. ^ The Japanese 
persimmon has been grown in this country 
about 65 years. The fruit is much larger 
and more attractive in appearance than 
the native persimmon. The trees are 
smaller and the same variations in the 
form, quality and ripening period of the 
fruit occur as in the native plant. • These 
persimmons are grown mostly on native 
American stocks and on top-grafted na- 
tive trees. 

Use. Persimmons are usually con- 
sumed in the fresh state. They keep re- 
markably well, and when stored in a bool 
place preserve their freshness for weeks. 
The Hachiya variety is often preserved by 
drying. Persimmons may be preserved by 
packing with sugar in a tight jar, or 
placing in a can and pouring over them a 
syrup made of white sugar and water. It 
is not necessary to heat the fruit before 
canning. 

According to W. F. Fletcher, “Until a 
few years ago the native persimmon and 
its fruit were singularly free from fungus 
and other diseases, but in 193 7 a new dis- 
ease was found that threatens the exist- 
ence of the persimmons in the Southern 
States. It is a wilt caused by Cephalospo - 


rium and has already been observed in 
Tennessee, Mississippi, Alabama, Georgia, 
Florida the Carolinas and Texas. In some 
areas it has killed more than 90 per cent 
of the trees. It is characterized by 
brownish black streaks in the wood and 
by a sudden wilting of the leaves. The 
Asiatic persimmons are highly resistant to 
the disease.” 

Heretofore about 2 million board feet 
annually have been used in the manu- 
facture of wood products, about % of it 
for golf-club heads, and nearly all the re- 
mainder for shuttles used in the textile 
industry. In order to check the wilt dis- 
ease it is urged that all sick or wilting 
trees be at once removed and burned. It 
is desirable also to gather and burn all 
twigs which fall as a result of the egg- 
laying habits of the twig girdler ( Oncideres 
cingulata). These twigs contain larvae of 
the girdler and should be picked up and 
burned in June or early July. 

PINEAPPLE ( Ananas sativa) 

The pineapple is the most conspicuous 
of the few fruits that do not develop 
their full flavor if picked when green. In 
the stage in which they are commonly 
picked for shipment as fresh fruit, the 
pineapple contains about 4 per cent of 
sugar, whereas when fully ripe it con- 
tains 9 to 14 per cent of sugar with an 
average of 11 per cent. The stump of 
the pineapple is a thick starchy root 
stock. The supply of sugar for the ripen- 
ing fruit is obtained by the transformation 
of the starch in the stump into sugar. 
There is no material in the fruit that can 
be transformed into sugar. Pineapple 
picked green may develop the color of 
mature fruits and soften but the sugar 
content remains the same as when picked. 

The pineapple is apparently a culti- 
vated form of a wild species that grows 
abundantly in the forests and along road- 
sides in Paraguay and Brazil. As a culti- 
vated crop it is grown on a large scale 
in South America, West Indies, Porto 
Rico, Cuba, Florida, Hawaii, Malay 
States, Ceylon, Java, Queensland and 
other parts of the tropics and subtropics. 

The scientific and practical problems of 
pineapple culture have been most thor- 
oughly studied in Hawaii where some 
50,000 acres are devoted to this crop. 
The plant is a herbaceous perennial, 2 to 
4 feet high, with a short stem or stump 
from the base of which long fibrous roots 
develop. Along the upper part of the 
stump, arranged in a spiral fashion, are 
the long, narrow, and usually spiny leaves. 
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58 inches, to permit 2 lines of suckers to 
be set in it, side by side in rows some- 
times a mile long. Thus the paper mulch 
covers the soil between each 2 rows and 
is allowed to remain for the whole period 
of the main and rattoon crops. By the 
use of this paper mulch it has been found 
that the plant food in the soil was held 
in a more available form., the moisture 
content of the soil was kept more uniform, 
soil temperature better regulated, weeds 


At blossoming time a spike of small 
lavender flowers appear, developing into 
a conical fruit 1 to 15 pounds or more in 
weight. 

The plant is propagated by suckers 
which arise in the axils of the leaves be- 
low the fruit stem, or from slips which 
grow just at the base of the fruit, or from 
the crown of the fruit, or even from the 
stump. If suckers are taken for planting 
the resulting plants will mature fruit 


PINEAPPLE FIELD IN HAWAII 

within 15 to 18 months. A longer time is in the rows entirely eliminated, and yields 
required if crowns or slips are used. In increased 25 per cent. 

Hawaii the first crop is followed by a In Florida the soil on which pineapples 
rattoon crop after which the land is grow best is a fine sand which is exceed- j 

plowed, planted to a cover crop, replowed ingly poor in plant food. “Hickory 5 

and again set to pineapple suckers, the scrub” land is considered the best by 

whole cycle occupying about 5 years. Florida growers. This consists of an 

Whether suckers, slips or crowns are used upper layer of 5 or 6 inches of fine white 

for new plantings, a few basal leaves are sand analyzing 94 to 99 per cent pure 

pulled off exposing the base of the suckers sand, and is underlaid by a yellowish 

to callus before being set out. : sand. Pineapples have been successfully I 

On account of the long stiff leaves which grown on many other lands. One of the j 

rS 1 s P a „ ce between the row’s, it is essential factors of a good soil seems to ; 

difficult to cultivate the fields without be thorough drainage. The crop with- f 

injuring the leaves. But about 20 years stands drouth well, but succumbs to an f 

ago the growers began using a specially excess of water in the soil. ' 

prepared paper for mulch. # This paper The Florida Experiment Station has 

comes m 600 foot lengths in rolls like conducted a number of fertilizer experi- i 

news print paper, and wide enough, 36 to ments with pineapples. The result of 
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these experiments suggest that if the plants 
are set in July or August a handful of 
fertilizer composed of 3 parts cottonseed 
meal and 1 part fine ground unleached 
tobacco dust should be immediately 
dropped into the bud. This furnishes the 
plant food and at the same time prevents 
them from filling with sand. 

In October or early November an ap- 
plication of 680 pounds blood and bg>ne 
and 500 pounds of potassium-magnesium 
carbonate per acre should be applied. 
This application should be repeated the 
following February, or as soon thereafter 
as danger of frost is past. Shortly before 
the beginning of the rainy season a third 
application, consisting of 1000 to 2000 
pounds blood and bone and from 750 to 
1500 pounds of potassium-magnesium car- 
bonate should be given. This should be 
followed by another application in Octo- 
ber or early November. 

The pineapple grown in Florida is the 
Red Spanish. In Hawaii Smooth Cayenne 
is the favorite. 

Enemies: In Hawaii the pineapple 
does not thrive on highly manganiferous 
soil. Spraying with a solution of iron 
sulphate proved to be a complete remedy 
for this trouble. 

Base Rot of suckers and Black Rot of 
fruit are caused by the fungus Thielaviop- 
sis paradoxa . Drying the end of suckers 
before planting, and treating the cut end 
of the fruit stem with benzoic acid help 
prevent the entrance of the fungus. 

Red Spiders sometimes multiply greatly 
at the base of the leaves in Florida plant- 
ings. An application of tobacco dust has 
given satisfactory results. 

PLUMS 

As is the case in several lines of spe- 
cialized farming, California has the lead- 
in plums, producing 90 per cent of the 
commercial crop of plums, and prunes, for 
market, as fresh fruit, and about 96 per 
cent of the dried prunes, followed by 
Oregon, Washington, Idaho and Michigan. 
There are about 21% million bearing trees 
in the country, of which California claims 
13 million. 

In the coast counties of central Cali- 
fornia the French Prune and the Im- 
perial Epineuse are the chief varieties. 
The interior valleys of California give at- 
tention to many varieties for the fresh 
and dry trade. In Oregon, Washington 
and Idaho the Italian Prune is the most 
important variety both for canning and 
drying. The preferred varieties in the 
Central States are Stanley, Grand Duke,. 


Pacific and Damson, but the large, blue, 
freestone sorts sell best locally and the 
Sugar Prune is gaining in popularity. 
Plums are a little less sensitive to cold 
than _ are peaches, and the European, 
American and Japanese hybrid kinds are 
generally most resistant to low winter 
temperatures. The European types are 
grown chiefly from Ohio eastward, while 
the Japanese varieties range from Ver- 
mont to California and the Southern 
States. The American or native plums 
are inferior in quality. But the Wild 
Goose, the most frequently planted mem- 
ber of this group, might be included in 
the home orchard. Too many growers of 
orchard fruits have depended upon one 
or two kinds, usually peaches ancl apples. 
Farm records in the Central and also the 
far Northwest States show that the fruit 
growers who raise 3 or 4 kinds of fruits, 
say peach, apple, pear, and plum receive 
much better average financial returns 
over a period of 10 years than the growers 
who stick to only one kind of orchard 
tree. 

Soils. Most of the European or Do- 
mestica plums, including the Damsons, 
thrive best on a heavy clay soil The 
Japanese require lighter soils, and some 
varieties do well on even the lighter 
sandy soils. The native plums grow on 
a vast range of soils, many thriving espe- 
cially in the moister loams. In general 
any good apple or potato soil will be suit- 
able for plums. Heavy or wet soils must 
be thoroughly underdrained. 

Planting. Plum trees should be set 
about 15 to 25 feet apart each way. Some 
of the larger growing sorts like Burbank 
should be given 30 feet. The trees may 
be set either in the fall or spring, but in 
most cases in the North, spring planting 
will give the better results. Strong 1 to 
2-year-old trees should be used. The 2- 
year-old trees are especially desirable with 
the Domesticas, including Damsons. In 
setting out the trees all broken or injured 
roots should be trimmed off ancl the top 
pruned to a straight whip 2 to 3 feet 
high, with all side branches removed. The 
tree should be planted to about the same 
depth that it stood in the nursery, or a 
little deeper. About 4 or 5 branches may 
be allowed to form the framework of *the 
top. These should start from different 
places on the trunk. The head should be 
started as low as possible and still per- 
mit of the working of the curculio catcher 
below it. The first spring after planting 
the 4 or 5 branches should be shortened 
in 6 to 18 inches from the trunk, depend- 
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ing on the vigor of the tree. The weaker 
the tree the more it should be shortened 
in. On each of these primary branches 
about 2 secondary branches should be 
allowed to develop. Generally the plum 
will not require much shortening in and 
pruning suitable to the apple will apply 
to it. At about the end of the second 
year in the orchard the trees will come 
into bearing and give a moderate crop 
the third year. 

Cultivation and Fertilizers. Plum or- 
chards require about the same cultivation 
as apple orchards. They should be plowed 
every spring, kept cultivated every 10 
days or 2 weeks up until the middle of 
summer, and then seeded down to some 
cover crop or allowed to run to weeds. 
In the dry, cold Northwest, however, 
these directions do not apply. According 
to Waldron of the North Dakota Station, 
a no cover crop should be sown in the or- 
chard, but cultivation continued until late 
to preserve moisture. A mulch either of 
straw, hay or like material should be used 
to cover the ground over the winter. In 
Wisconsin, Goff found that the mulched 
trees gave a superior yield and quality of 
fruit. 

As regards fertilizers, a moderate ap- 
plication of barnyard manure every other 
year, supplemented by wood ashes, will be 
found to meet the demands of the plum 
on soils of medium fertility. On the Pa- 
cific Coast barnyard manure is preferred, 
but when it is not available soluble nitro- 
gen fertilizer is broadcast about the trees 
3 or 4 weeks before the blossoms appear. 

Thinning and Marketing. The Japa- 
nese and the native Americana plums are 
very prolific, and overbearing is a fre- 
quent fault with them. Much larger fruit 
will be obtained, and there will be less 
likelihood of rot, if the fruit is thinned. 
For the sake of the vigor of the trees also, 
and the production of regular crops, thin- 
ning should be practiced. Early thinning 
is best, but late thinning is better than 
none. Thinning is seldom practiced in the 
production of dry prunes. 

In marketing plums and for jelly mak- 
ing they should be picked about as soon 
as they are well colored. They should be 
gathered before they show any tendency 
to soften. The Japanese varieties, espe- 
cially, will bear early picking and will 
ripen up well in the fruit packages. For 
home canning gather in the first stages of 
ripening. 

In plum orchards consideration must be 
given to pollination. Many varieties are 
entirely self sterile. Several varieties 


should be planted in the orchard in alter- 
nating blocks of 2 to 4 rows. Both the 
French and Italian prunes are self-fertile, 
but most other varieties require proximity 
to good pollenizers. Even such inter- 
planting of varieties may not give as- 
surance of maximum crops. The presence 
of bees at bloom time is considered a 
necessity. 

The prune harvest in California is less 
costly than picking plums for the fresh 
market. Prunes are allowed to ripen on 
the trees and fall, or are jarred or shaken 
off onto a canvas and transferred to lug 
boxes to be taken to the drying yard 
where they are sun dried in the open air. 
Recently some California growers have re- 
sorted to artificial drying as is the regular 
practice in Oregon, Washington and Idaho. 
The primes are dipped in lye and spread 
on trays for drying. For French prunes 
the dipping solution contains 1 pound 
caustic soda to 20 gallons of water at a 
temperature of 200° F. for 10 seconds to 
a minute. Sun drying requires a week 
or longer. The large prunes such as 
Sugar, Burton and Imperial should be 
turned to secure even drying. In Idaho 
and elsewhere some of the surplus fresh 
prune crop is used in the manufacture of 
a prune juice. 

Enemies: Blacic Knot ( Plowrightia 
morbosa) attacks plums and cherries, pro- 
ducing warty growths on the branches. 
Affected branches swell on one side until 
the bark bursts, exposing a brown, spongy 
mass. Old knots are black and dry. The 
young knots appear in the spring during 
the growing season, and later may be in- 
fested with insects. Affected branches 
should be cut off and burned. If the tree 
is badly infested it should be dug up and 
burned. 

Brown Rot. See under Peach. 

Plum Pockets ( Exoascus pruni) affect 
the ovary, causing an irregular, inflated 
bladdery growth without a stone. The 
interior of such diseased plums is hollow. 
All leaves from diseased trees and all af- 
fected fruit should be collected and burned 
as soon as they fall. It is also recom- 
mended that the ground under the dis- 
eased trees be sprinkled with air-slaked 
lime and that the trees be sprayed with 
Bordeaux mixture before the buds unfold. 

Leap Curl ( Exoascm mirabilis) causes 
deformation of leaf buds and young twigs. 
Structures are thus produced which some- 
what resemble plum pockets. Green tips 
of leaves are often seen projecting from 
the whitish mass. This trouble may be 
controlled by Bordeaux mixture. 
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Curculio ( Conotrachelus nenuphar) is 
a snout beetle Vs of an inch long, of a 
brown or black color. It passes the win- 
ter under bark or rubbish and feeds upon 
the leaves, roots and buds. The female 
punctures the fruit to a depth of Vie of an 
inch, and deposits her eggs in this hole. A 
crescent shaped furrow is then cut, so as 
partly to surround the egg. Infested fruit 
exudes a gummy substance and falls about 
the time the grub is full grown. The 
curculio attacks plum, apple, peach, 
cherry and nectarine. Spraying with a 
solution of Paris green, 1 pound to 100 
gallons of water, or with Bordeaux mix- 
ture, to which 2 ounces of Paris green 
has been added, is an effective remedy. 
The treatment should be given before the 
flowers appear, and again 10 days later. 
The adult beetle may be captured by 
jarring from the trees into a sheet 
stretched on a frame so as to surround 
the tree. 

POMEGRANATE 

The pomegranate is a bush or small tree 
cultivated throughout the tropics and sub- 
tropics including the Southern States and 
California. It is raised both for ornamen- 
tal purposes and for its fruit. The flower 
is brilliant scarlet in color and the leaves 
are glossy. When ripe the fruit is red, 
orange or yellow, 2 to 4 inches in diam- 
eter, with a tough rind and crimson, acid 
pulp in which numerous seeds are im- 
bedded. Pomegranate is propagated by 
cuttings. The fruit is eaten raw or is 
used in fountain drinks, or occasionally 
condensed into syrups. 

QUINCE ( Pyrus cydonia) 

The quince is an old-time, hardy garden 
fruit. It is used for canning and pre- 
serves, but is never eaten raw as other or- 
chard fruits are. On account of this the 
quince is but little grown commercially 
in this country. Nearly all old gardens, 
however, have 1 or 2 quince trees in 
them, and in some sections of the country 
like Western New York and California 
there are a few quince orchards of com- 
mercial importance. 

Propagation. The quince is propa- 
gated by hardwood cuttings taken in the 
fall or winter and cut 10 to 16 inches long. 
The cuttings should be preserved for a 
couple of months in moist sand to facili- 
tate. callusing, and planted out in the open 
ground in the spring. On heavy soils 
propagation by stooling or grafting on 
small pieces of apple roots is resorted to. 
Budding on Angers quince is practiced 


where propagation by cuttings is not 
practicable. Quince trees usually remain 
2 or 3 years in the nursery before trans- 
planting to the orchard. 

Soils and Fertilizers. Quinces do best 
on a rather heavy, well-drained clay loam, 
which is retentive of moisture. Good re- 
sults are also obtained upon the lighter 
soils, but the trees are not likely to be so 
productive or long lived. The trees re- 
quire about the same kinds of fertilizers 
as are given to the apple orchard. One 
of the most extensive growers in Western 
New York uses well-rotted barnyard ma- 
nure and secures excellent results. Gener- 
ally this should be supplemented by un- 
leached wood ashes applied at the rate of 
100 bushels per acre every other year, or 
with 200 or 300 pounds of muriate of pot- 
ash applied broadcast and harrowed in. 
Phosphoric acid may be furnished in the 
form of bone compounds or South Caro- 
lina rock applied at the rate of 200 to 500 
pounds per acre. 

Planting and Cultivation. The trees 
in the orchard should stand 12 to 15 feet 
apart each way. As with other orchard 
fruits, shallow, clean cultivation should be 
practiced from early spring until August, 
when all cultivation should stop and a 
cover crop be sown. 

In shaping the tree, the top should be 
started within 20 inches of the ground and 
given a wide spreading form. It will not 
be necessary to head the trees in much 
unless they make an excessive growth. 
The trees come into bearing in about 3 or 
4 years after they are set in the orchard, 
but do not reach full bearing until 8 or 
10 years old. Fair, average trees will yield 
1 bushel of marketable fruit annually. 
Some years this amount may be doubled. 
The best grades should be marketed in 
small packages containing from a peck to 
a bushel of fruit, while the poorer grades 
may be packed in barrels. 

Varieties. There are but few varieties 
of quince in cultivation. The Champion, 
a large, pear-shaped sort is one of the 
most productive, but it matures too late 
for some localities. It is an excellent 
keeper, and in a test at the New York 
Cornell Station, did not begin to get yel- 
low or soften up until the middle of Janu- 
ary, when other sorts had begun to show 
signs of decay. Orange or Apple quince 
yields nearly as well as Champion and is 
probably more generally grown. The fruit 
is smaller and more apple shaped. Meech, 
Rea and Pineapple are other varieties 
sometimes grown. 

Enemies : Black Rot ( Sphaeropsis 
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malorum) attacks apples, pears and 
quinces. The disease appears on the fruit 
when it is about half grown. A discolored 
patch is seen on the fruit. This area soon 
exhibits numerous black specks. The fruit 
finally cracks open and usually remains 
hanging on the trees over winter. Af- 
fected fruit should be gathered and de- 
stroyed. Trees should be sprayed with 
ammoniacal solution of copper carbonate, 
beginning soon after the fruit sets and re- 
peating the application 2 or 3 times. 

Fire Blight. t See under Pear. 

Rust ( Roestelia aurantiaca) appears on 
the fruit as an orange fibrous growth. 
The whole fruit may become affected and 
fall off. The same fungus causes the de- 
velopment of knots on the twigs. The 
fungus occurs in another form as the so- 
called cedar apple on cedar trees. Cedar 
trees in the neighborhood pay be de- 
stroyed. Repeated applications of Bor- 
deaux mixture will check the diseases on 
quinces. 

Curculio ( Conotrachelus crataegi ) is 
larger than the plum curculio, with a 
somewhat longer snout and without any 
warty elevations on the wing covers. The 
general color is brown mottled with white. 
The grub may be distinguished from the 
larvae of the codling moth by the absence 
of lines. This insect attacks the quince, 
pear and wild haw. The most effective 
remedy for combating the curculio con- 
sists in jarring and the use of a catcher 
especially adapted to the low-growing 
habit of the quince. The destruction of 
infested fruit is not practicable, since it 
is difficult to determine whether fruit is 
infested or not. Hogs kept in the orchard 
may be of some help in reducing the num- 
ber of eurculios. 

Leaf Miner ( Aspidisca splendoriferella) 
is a small moth which lays its eggs on the 
leaves of quince, apple, pear and other 
related plants. On hatching the young 
caterpillar mines between the 2 surfaces 
of the leaf. Later it cuts through the sur- 
face of the leaf and fastens the edges to- 
gether to form a case, in which it migrates 
to a branch of the tree, where it passes 
the winter. When the miners occur in 
large numbers they may be scraped from 
the branches and trunk, where they attach 
themselves, or the trees may be sprayed 
with kerosene emulsion after the leaves 
have fallen. In some localities the cases 
are attached to evergreen trees in winter. 

For other insect pests see under Apple, 
Plum and Cherry . 


RASPBERRY 

Of the three types of raspberry (red, 
black and purple) the red is the most im- 
portant. The cultivated varieties of the 
red come from the native species ( Rubus 
strigosus), or imported European sorts or 
hybrids of the two. The chief varieties of 
red raspberries are Ranere, Cuthbert, and 
Latham. Black-caps all come from the 
wild American black raspberry ( Rubus 
occidentalis) . The leading commercial 
varieties are Farmer, Cumberland and 
Hunger. They are somewhat more sensi- 
tive to frost than the red varieties. The 
purple raspberries are hybrids between 
the red and black sorts, and the best 
known varieties are Columbian and Poto- 
mac. Occasionally plants of the red, black 
or purple kinds bear yellow fruit, but the 
standard yellow variety is Golden Queen, 
grown mostly in home gardens. 

This bramble fruit is popular every- 
where in home gardens, but its culture on 
a commercial scale is largely confined to 
the Northeastern States and the Pacific 
Coast. It is the most important of the 
bush fruits. The black raspberry is more 
easily grown, yields heavier and the fruit 
stands shipping better than the reds, 
though the reds are more relished. Black 
raspberries are also grown extensively for 
evaporating, but the acreage is far smaller 
than that of the red raspberry. 

Soils and Manures. Deep, moist soils 
well underdrained are most satisfactory 
for raspberries. The red raspberries do 
better on^ the lighter loams, while the 
heavier, richer loams are better for the 
black-caps. The best fertilizers for rasp- 
berries are those that add humus to the 
soil like well-rotted barnyard manure; but 
on fairly rich soils the amount applied to 
red raspberries should be limited, as it 
tends to force growth too much. 

Propagation and Planting. Black- 
caps are propagated by rooting the tips 
of growing canes late in the summer. 
When these are well rooted they are cut 
from the mother plant and used for set- 
ting out in the new plantation. Red rasp- 
berries are usually propagated by suckers 
thrown up from the roots, but root cut- 
tings may also be used. With varieties 
which do not produce suckers freely the 
roots may be found to be of greater pro- 
ductiveness by cutting off all the roots. 
All the cut-off roots immediately throw up 
new sterns.^ The plantation may be set 
out either in the fall or spring, but the 
spring is usually to be preferred. 

The rows of raspberries should be 6 
feet apart and the canes set 4 to 5 feet 



FRUITS AND NUTS — RASPBERRY 231 


apart in the row. This permits of horse 
cultivation both ways. The plantation 
should be kept thoroughly cultivated each 
season, but spring plowing, as in orchards, 
is unnecessary and undesirable. In most 
of the Eastern States the shallow culti- 
vation practiced should cease about mid- 
summer and some cover crop be sown, 
but in the drier portions of the Plains 
States cultivation should be kept up until 
the fall to preserve soil moisture. 


be dried it is picked by holding an espe- 
cially made tray under the bushes and 
knocking the berries off with a small 
paddle into it. By this method a picker 
can gather 6 or 7 bushels per day. Some 
leaves and trash fall into the tray with 
the berries, but all are dried together and 
then run through a fanning mill, which 
readily cleans the berries. Red raspberries 
are soft and are usually marketed in pint 
boxes. The Cuthbert is sometimes dried. 


PICKING RASPBERRIES 


Pinching and Pruning. Red rasp- 
berries require no summer pinching what- 
ever except a little the first year or so. 
The black-caps, however, should be nipped 
off as soon as they attain a height of IS 
to 24 inches. The following spring the 
laterals of the black-caps should be cut 
back to 1 or 2 feet, and the reds to a 
height of 25i or 3 feet. They are cut 
back most on poor soils or with weak 
canes. The fruit of the raspberry is borne 
upon short fruit stalks produced from the 
wood of the previous season's growth. Old 
cane, therefore, that has fruited once 
should be removed after the crop is har- 
vested. 

Harvesting and Yields. Raspberries 
that are marketed in the fresh state are 
usually picked by hand. If the fruit is to 


The average yield of black-caps with good 
culture is 60 to 80 bushels per acre, though 
the yield sometimes runs up to 10,000 
quarts per acre. Red raspberries yield 
50 to 70 bushels per acre and sometimes 
6000 to 8000 quarts. It requires about 4 
quarts of berries to make 1 pound of dried 
product. It is not generally profitable to 
fruit plantations more than 3 or 4 years 
before plowing them up. Raspberries 
should not be planted on the same ground 
again for 3 or 4 years. 

Winter Protection. Raspberries are 
not quite so hardy as currants, and in 
many situations in the Northwest it is 
necessary to protect them in winter. This 
is done by removing some of the soil from 
one side of the roots and bending the 
canes over lengthwise of the row and 
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ing affected canes and by repeated ap- 
plications of Bordeaux mixture. 

Crown Gall. See under Apple, 

Leap Spot ( Septoria rubi) attacks dew- 
berry, blackberry and raspberry. It ap- 
pears on the leaves as large spots contain- 
ing minute black specks. The disease is 
npt often of great importance. Affected 
canes should be destroyed. 

Cane Borer ( Oberea bimaevlata) is a 
yellow colored grub, % of an inch in 
length. The adult is a black beetle which 
lays its eggs in June near the tips of 
blackberry and raspberry plants. The 
grub burrows downward in the cane and 
reaches the roots in the fall, passing the 
winter in the ground. The female girdles 
the stem at 2 points about % an inch 
apart, and deposits eggs between these 
rings. Wilting of the tips indicates in- 
festation by this insect. Such canes 


should be cut off near the ground and 
burned. 

Sawply ( Selandria rubi) is a black, 4- 
winged fly, which appears in May and 
June. The eggs are laid in the substance 
of the leaves. The larva upon hatching 
feeds upon the foliage. The larvae are 
nearly white at first, but soon become 
dark green in color. They may be easily 
destroyed by the use of arsenical poisons, 
hellebore or pyrethrum. 

A Trailing Raspberry ( Rubus parvi- 
folius) was imported from Korea in 1929. 
It thrives farther south than either red or 
black sorts, and readily hybridizes with 
them but is not equal to the red in flavor. 

ROSELLE (Hibiscus sabdariffa ) 

Roselle, a subtropical plant of the 
mallow family, resembling the ornamental 
hibiscus, produces a fruit composed of the 
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covering with coarse manure. The work 
should be done in the fall before the canes 
freeze or they will break in bending. In 
the spring the mulch should be taken off 
about corn-planting time and the canes 
righted. 

Enemies. Anthracnose ( Gloeospo - 
Hum venetum) appears on young canes 
as small round light spots with a purple 
ring. Large scabby patches develop on 
the old canes. The disease may be en- 
tirely controlled by cutting out and burn- 


should be cut off below the lower ring and 
burned. 

Cane Maggot ( Phorbia rubivora) is a 
white, small, footless larva of a grayish- 
black fly which somewhat resembles the 
house fly. The insect attacks red and 
black raspberries, depositing its eggs in 
April. The maggot burrows into the pith 
of the canes and after making its way 
about half the height of the cane, girdles 
the stem on the inside. Girdled stems 
soon wilt or fall over. Infested canes 
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thickened calyx and bracts of the blos- 
som from which jellies, jams and an acid 
fruit drink are made. Roselle has a large 
yellow flower, reaches a height of 4 to 7 
feet and bushes out into many reddish 
branches. The fruit is gathered when full 
grown, plump and bright red, about 3 or 
4 weeks after flowering. The yield runs 
from 3 to 15 pounds per plant. Roselle 
may be grown from seed or cuttings and 
planted in rows about 4 feet apart both 
ways. The first attempt to market a 
fruit drink made from roselle in Hawaii 
failed to arouse much interest. Later ef- 
forts in Florida met with more success. 

SERVICEBERRY (. Amelanchier spp.) 

Serviceberry is also known as Juneberry 
or shad bush. Small trees or shrubs with 
edible fruits resembling blueberries in 
form. The fruit is native in nearly all 
parts of the United States and there are 
several species. Some of the dwarf forms 
have been introduced into cultivation but 
the fruit is not yet popular. The dwarf 
form, A. Canadensis , is one of the most 
promising forms. A. alnijolia produces a 
large amount of fruit of fair quality. The 
serviceberry is propagated either by seed 
or by sprouts which spring up around the 
base of the plant. 

STERILITY IN PLANTS 

This refers more particularly to the in- 
ability or partial inability of some plants 
to set fruit when fertilized with their own 
pollen. Waite first showed that “many of 
the common varieties of pears require 
cross pollination, being partially or wholly 
incapable of setting fruit when limited to 
their own pollen.” The pollen of one va- 
riety of pears may be abundantly able to 
pollenize the blossoms of another variety 
blooming with it though it is not capable 
of pollenizing the blossoms on the same 
tree or of other trees of the same variety. 
Two varieties which are absolutely self- 
sterile to their own pollen may be abun- 
dantly able to produce fruit when the 
pollen of the one is used to fertilize the 
blossoms of the other. The self-sterility or 
fertility of many other fruits has been 
studied. Waugh and others have shown 
that for practical purposes all varieties of 
native and Japanese plums may be con- 
sidered self-sterile to their own pollen. 
Fletcher has shown that self-sterility is 
not a constant character with any variety, 
but that the same variety may be self- 
sterile in one place and nearly self-fertile 
in another. Even when varieties are self- 
fertile to their own pollen, many experi- 


ments have shown that larger fruit is 
usually obtained when the blossoms are 
cross pollinated. 

The practical conclusions brought out 
by these investigations is never to plant 
large blocks of one variety of fruit alone. 
The orchard may be barren as a result. 
At least every third br fourth row should 
be planted to another variety. Care 
should be taken to select varieties for pol- 
linating each other that bloom together 
and are interfertile. 

The most important agent in effecting 
the cross pollination of fruit is insects. 
The wind plays but a small part. A few 
hives of bees should always be kept where 
large orchards are planted, to insure cross 
fertilization. Honey bees are the most 
valuable of all the insects in securing the 
cross pollination of fruits. 

Some varieties of strawberries produce 
only pistillate blossoms. Such varieties, 
of course, produce no fruit whatever un- 
less planted with other varieties that pro- 
duce an abundance of pollen. Where the 
male and female flowers are borne on 
separate plants, or on separate parts of 
the same plants, insects to carry the pollen 
to the pistillate flowers are practically es- 
sential to the successful setting of fruit. 

SPRAYING AND OTHER MEANS 
OF COMBATING FUNGOUS 
DISEASES AND INSECT 
PESTS 

In the older, more thickly settled por- 
tions of the country where fungous dis- 
eases and injurious insects have become 
established, there is no longer any ques- 
tion as to whether it pays to spray. In 
many localities it is impossible to secure 
a good crop without spraying. Moreover, 
careful extensive experiments have demon- 
strated that the expense of spraying is 
always justified by the increased returns. 

Fungicides are substances which are 
used for the prevention or eradication of 
fungous diseases. In the following para- 
graphs the more important fungicides are 
considered. 

Bordeaux Mixture is made of copper 
sulphate, quicklime, and water. 

The so-called “standard” formula is : 

Copper sulphate 6 lbs. 

Quicklime 4 lbs. 

Water 22 gals. 

While the “normal” formula is as follows : 

Copper sulphate 6 lbs. 

Quicklime 4 lbs. 

Water 45 gals. 
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Recently formulas requiring 50 gallons of 
water have been extensively used, ■ and 
equal amounts of copper sulphate and 
lime are recommended. The strong solu- 
tion, now most generally in use, contains 
4 pounds of lime, 4 pounds copper sul- 
phate and 50 gallons of water, while the 
dilute solution contains % the quantity of 
lime and copper sulphate, or 2 pounds 
each. For making Bordeaux mixture the 
proper amount of copper sulphate may be 
dissolved by suspending it in a cheese 
cloth bag in a bucket of water. After 
being completely dissolved it may be 
poured into the tank or barrel used for 
holding the solution. The barrel should 
be partly filled with water. Thoroughly 
slake the lime, strain the milk of lime thus 
obtained into the barrel and add water to 
make 50 gallons. 

Bordeaux mixture is almost a universal 
fungicide. The 4-4-50 formula may be 
used on nearly all plants, except cherry, 
peach and watermelon, on which the 
2-2-50 formula should be used. 

Simple Solution of Copper Sulphate 
is made by dissolving from 2 to 4 pounds 
(according to desired strength) of copper 
sulphate in 50 gallons of water, as recom- 
mended for making Bordeaux mixture. It 
may be combined with the arsenates but 
is apt to injure the foliage and should be 
used before the buds unfold. 

Two dust treatments for garden seeds 
are much in use. Copper sulphate dust 
is applied to seed at the rate of 1 table- 
spoonful to Y 2 pound of seed and shaken 
together till the seed are thoroughly coated. 
Red oxide of copper dust is employed in 
the same way, 1 tablespoonful to 3% 
ounces of tomato seed or 1 teaspoonful to 
a pound of small seeds. 

Potassium Sulphid is a very effective 
fungicide but it rather too expensive for 
use in extensive spraying. For such pur- 
pose it is used at the rate of % to 1 ounce 
in 1 gallon of water. In treating seed 
grain for smut, potassium sulphid is used 
at the rate of 1% pounds to 25 gallons of 
water. 

Corrosive Sublimate, or bichlorid of 
mercury, is chiefly used as an antiseptic 
or disinfectant, or in the treatment of seed 
potatoes for scab. For that purpose it 
may be used in a solution containing 1 
ounce to every 7 gallons of water. It is 
very poisonous and corrosive to metals. 

Formalin, also called formol or for- 
maldehyde, is probably the best fungicide 
for use in the prevention of grain smut 
and potato scab. The commercial for- 
malin contains a 40 per cent solution of 


the gas in water. It is nonpoisonous and 
noncorrosive. The fumes are somewhat 
irritating to the eyes and nose. Seed po- 
tatoes may be soaked for 2 hours in a 
solution containing % pint formalin in 15 
gallons of water. Seed wheat or oats may 
be soaked for the same length of time in a 
solution containing 1 pound (1 pint) 
fomralin in 50 gallons of water. 

Sulphur has long been used quite ex- 
tensively in the treatment of surface mil- 
dews of plants. Outdoors it is applied in 
a dry condition, while in greenhouses it is 
frequently used as a spray at the rate of 
1 pound to 5 gallons of water. The fumes 
of sulphur have considerable fungicide 
and insecticide value. They may be most 
successfully produced by evaporating the 
sulphur over a sand bath or water bath. 
The sulphur should not be allowed to take 
fire, for all plants are destroyed by its 
action when burned. 

Hot Water as a fungicide is chiefly 
used in the treatment of. seed grain for 
smut. 

Many other fungicides have been pro- 
posed and used to some extent, but the 
list given above includes all the important 
ones which the practical man will find use- 
ful in combating the fungous diseases of 
his crops. 

Insecticides. The substances which 
are used as chemical insecticides may be 
conveniently divided into 2 classes, those 
which are eaten and kill by poisoning and 
those which destroy by contact of the 
fluid, gas or dust. Of the first class of 
insecticides the most important group de- 
pend for their poisonous property on the 
presence of arsenic in some form or other, 
and they are usually known as arsenicals, 

A large number of arsenicals have been 
used, but brief notes are here given only 
on the most important ones. 

Berris Dust. Among the newer de- 
velopments in the use of insecticides the 
results obtained in applying derris dust 
and other plant dusts containing rotenonc 
are the most interesting. Already the 
literature bearing on these dusts runs into 
thousands of scientific and popular reports 
on the results shown by their use. Derris 
root had long been known a*s a fish poison 
used by the natives of Malaya. Recently 
it has come into wide insecticide impor- 
tance. It kills all kinds of insects as a 
quick poison if eaten or by mere contact, 
and it is not poisonous to man. During 
the past decade it has been found that 
the active principle in derris is rotenone, 
and that rotenone is also found in various 
other plants, notably cube, timbo, bar- 
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basco, haiari and Tephrosia virginiana, a 
rather common U.S. weed known by the 
sinister name of devil's shoestring. Dusts 
made by grinding the roots of these plants 
have been proved to be phenomenally ef- 
fective against such a wide variety of in- 
sect pests as cabbage caterpillar, pea louse, 
Mexican bean beetle, pea weevil, turnip 
louse, cattle grubs, fleas, bird lice, grass- 
hoppers, thrips, European corn borer, 
melon worm, flea beetles, carpenter ants, 
etc* So far all the plants which have 
been found to contain rotenone are leg- 
umes* 

Paris Green is perhaps the best known 
and the most extensively used arsenical on 
the market. Since the Colorado potato 
beetle has become an important insect 
pest until the present time, Paris green 
has been almost the only remedy used for 
this insect. Paris green should be of a 
uniform bright green color and should 
contain not less than 50 per cent of arse- 
nic, nearly all of which should be in an 
insoluble form. It may be used for dust- 
ing foliage in a dry condition, and when 
so used should be mixed at the rate of 1 
part to 10 to 20 parts of flour, ashes or 
dust. When used in solution with water 
it should be applied at the rate of 1 
pound to 100 gallons of water. For tender 
foliage, such as that of peaches, it should 
be used in a more dilute solution, as for 
instance 1 pound to 200 gallons of water. 

Arsenate op Lead was first brought 
into prominence as an insecticide by the 
Gypsy Moth Commission of Massachu- 
setts, and later was used almost exclusively 
by this commission in its spraying opera- 
tions. The action of arsenate of lead is 
slower than that of Paris green, but it 
can be used in greater strength without 
danger of injuring the foliage, and remains 
as a whitish coating on the leaves so that 
it is easily determined whether or not it 
has been washed off by rain. Its adhesive 
qualities are considerably greater than 
those of Paris green, and it remains on 
the leaves for a much longer period. Ar- 
senate of lead may be made at home by 
combining 30 parts of arsenate of soda 
and 70 parts of acetate of lead. In prac- 
tice, however, it has been found more 
satisfactory to buy the arsenate of lead 
from reliable firms. Calcium arsenate 
may be used instead of lead arsenate for 
practically all purposes. 

In the use of arsenicals the objects 
aimed at are an effective destruction of 
injurious insects with a minimum amount 
.of danger to foliage. Paris green, arsenate 
of lead, London purple and arsenite of 


lime answer these conditions very well 
when used in an intelligent manner, and 
there is no necessity for resorting to 
patented or doubtful arsenical insecticides 
until experience has shown that they are 
equally as effective and not injurious to 
the foliage. 

Hellebore is a yellowish powder made 
from the roots of European or American 
hellebore. It is much less poisonous than 
the arsenicals and loses its strength when 
exposed to the air for any great period. 
It may be applied dry or mixed with 
water. In the form of a powder it may 
be dusted upon plants in the pure form 
or mixed with flour, plaster or lime. 
When used in water it may be applied at 
the rate of 1 ounce to 3 gallons of water. 
It is especially recommended for use in 
the destruction of turnip and gooseberry 
worms and the larvae of sawflies. For 
such purposes it may often be used when 
the application of arsenicals would per- 
haps be objectionable. 

Hydrocyanic-acid Gas was first used 
extensively in the destruction of scale in- 
sects in California and has since become 
a well-known and effective remedy, for 
this purpose in all parts of the country. 
The fumes are exceedingly poisonous and 
strict precautions should be taken against 
the possibility of breathing them. The 
gas is generated by combining cyanid of 
potash, sulphuric acid and water. For 
fumigating nursery stock in a tight build- 
ing or a room 1 ounce of potassium cyanid 
98 per cent, 1 ounce of commercial sul- 
phuric acid and 3 ounces of water should 
be used for every 100 cubic feet of space. 
For green plants or foliage of tender va- 
rieties the same amount of chemicals may 
be used for every 150 cubic feet. For 
mixing the chemicals an earthenware ves- 
sel of 1 or 2 gallons capacity is most 
suitable. It should be placed on the floor 
of the room and the necessary amount of 
water should first be added, then the sul- 
phuric acid is to be poured into the vessel, 
and the cyanid of potash should be added 
last. As soon as the cyanid is placed in 
the vessel the room must be tightly closed 
immediately, and the treatment should 
continue for 40 minutes. 

In the fumigation of growing trees, sev- 
eral styles of tents have been used, as well 
as portable boxes or houses which can be 
readily placed over each individual tree. 
The general procedure is the same, but 
the cubic contents of the tents have to be 
estimated since their form is usually 
quite irregular. For fumigating small or- 
chard trees a convenient portable box was 
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devised at the New York State Station 
which possesses the advantage of being 
readily managed by 2 men and not break- 
ing or otherwise injuring the small 
branches of the tree. This method of 
treatment is the most effective which has 
yet been devised for destroying scale in- 
sects upon citrus and other fruit trees, as 
well as in greenhouses. It is equally effec- 
tive against all other insects which may 
happen to be upon the trees at the time 
of fumigation, and in fact about the only 
pests which resist its action are red spi- 
ders. If only a few trees require treat- 
ment, the method of fumigation may 
perhaps be considered too expensive, but 
where treatment must be applied on a 
large scale it is the best method to recom- 
mend. 

Fluorine Insecticides. “There are on 
the market a number of insecticides such 
as sodium fluosilicate and cryolite, in 
which the poisonous principle is some 
compound of fluorine. These insecticides 
are especially useful in the control of the 
Mexican bean beetle, cabbage worms and 
the flea beetle. These preparations should 
not be applied to the crop when the foli- 
age or fruits that will be marketed or 
eaten are on the plant, unless the residue 
can be removed by washing or stripping." 

Carbon Bisulphid, as sold on the mar- 
ket, is a colorless inflammable liquid. It 
is very volatile and as soon as exposed to 
the air gives off the heavy gas which pen- 
etrates all parts of the enclosed space. 
This substance is especially recommended 
for the destruction of gophers, ground 
squirrels and woodchucks, as well as vari- 
ous underground insects, such as the 
woolly aphis and phylloxera. It has also 
been used against cabbage root maggot 
and ants. Carbon bisulphid is almost 
the only remedy which is generally used 
in the destruction of grain insects. For 
the destruction of underground insects it 
may be poured into the holes, and the 
holes immediately closed, or may be in- 
jected into the soil by means of a syringe 
for the purpose. 

Crude Petroleum has been used either 
undiluted or in a mechanical mixture of 
water, in all cases where kerosene has 
previously been recommended. In some 
respects it has proved more effective and 
more satisfactory than kerosene. A coat- 
ing of crude petroleum remains longer on 
the trees and it is more readily deter- 
mined whether the tree has been thor- 
oughly sprayed. The same precautions 
are to be observed in spraying with crude 
petroleum as with kerosene, and it ap- 


pears from some experiments that all 
insects are destroyed by spraying with a 
25 per cent mechanical mixture of crude 
petroleum and water. 

The California State Board of Horti- 
culture recommends a distillate emulsion 
which is essentially an emulsion of crude 
petroleum and soap. As generally used it 
contains 1% pounds of whale-oil soap to 
5 gallons of the distillate oil. This insec- 
ticide is similiar to kerosene emulsion, and 
before using is diluted with from 12 to 
15 parts of water. It is used as a wash 
for the destruction of scale insects and 
the eggs of plant lice. 

Kerosene Emulsion is made with soap 
or with milk. The soap formula contains 
2 gallons of kerosene, % pound whale-oil 
soap, or the same amount of hard soap, 
and 1 gallon of water. The soap should 
be dissolved in boiling water and the solu- 
tion mixed with the kerosene by violent 
agitation. Before using it may be diluted 
with from 15 to 20 parts of water, accord- 
ing to the plants which are to be sprayed. 
Kerosene emulsion is especially recom- 
mended for the destruction of plant lice, 
leaf-hoppers and thrips. The milk for- 
mula contains 2 gallons of kerosene and 1 
gallon of sour milk, which are made into 
an emulsion by from 3 to 5 minutes' agi- 
tation. The mixture should be diluted the 
same as in the soap formula. 

Kerosene, when applied to the surface 
of pools and stagnant water, at the rate 
of 1 ounce to 15 square feet of surface, is 
a very effective remedy for the destruc- 
tion of mosquito larvae. Kerosene and 
petroleum, whether undiluted, mixed with 
water, or in the form of emulsions, should 
be used in an economical manner, partly 
because insecticides with these substances 
are rather expensive, and partly because 
injury may result to the bark or leaves 
from an excess of kerosene upon the foli- 
age. 

Tobacco is employed as an insecticide 
in several ways. It is chiefly effective 
against plant lice and other sucking in- 
sects. Greenhouses may be effectively 
fumigated by burning tobacco stems. To- 
bacco dust and stems are often buried in 
the soil around apple trees infested with 
woolly aphis. The water soaking through 
the soil carries with it a solution of the 
tobacco which destroys the woolly aphis. 

A decoction of tobacco is made by steep- 
ing the stems in water until the strength 
of the tobacco is thoroughly extracted and 
then diluting the solution until it has the 
color of ordinary tea. 

Soaps are frequently used for the de- 
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struction of plant lice and soft-bodied 
larvae. Any good soap is fairly effective 
for this purpose, but whale-oil soaps are 
especially valuable. Potash soaps are con- 
sidered more effective than those made 
from soda. Soft soaps may be used as 
well as hard, but should be taken in larger 
quantities. Whale-oil soap may be dis- 
solved in -water by boiling 2 pounds in a 
gallon of water. This insecticide is not 
only useful against plant lice, but is also 
recommended as an effective winter appli- 
cation against San Jose scale and other 
scale insects. 

Pyrethrum, also known as buhach and 
Persian insect powder, is made of the pul- 
verized flowers of Pyrethrum plants. It 
is chiefly used in greenhouses and in the 
destruction of household insects, where 
arsenical poisons might be dangerous or 
otherwise undesirable. It is used in the 
form of a dry powder or as a spray at 
the rate of 1 ounce to 2 gallons of water. 
For the destruction of mosquitoes in 
houses, pyrethrum produces effective 
fumes when burned. 

Sulphur is perhaps the best remedy 
for plant mites, such as the common red 
spider, the rust mite of citrus trees, and 
the 6-spotted orange mite. For this pur- 
pose it may be best applied as a dry 
powder and dusted over the trees with 
powder bellows. Sulphur may also be 
added to other insecticides, such as resin 
wash, soap mixtures or kerosene emulsion, 
at the rate of from 1 to 2 pounds to 50 
gallons of the insecticide. A lye-sulphur 
wash may be mixed by making a paste of 
20 pounds of sulphur, to which 10 pounds 
of pulverized caustic soda is added. Water 
is to be poured upon the mixture from 
time to time until a solution of 20 gallons 
is obtained. This may be used as a stock 
solution, and for spraying purposes 2 gal- 
lons of the stock solution may be diluted 
to 50 gallons. 

Hot Water furnishes means for de- 
stroying, root lice, especially the woolly 
aphis. Water at nearly a boiling temper- 
ature may be poured about the base of 
young trees without danger of injuring 
the trees. Before applying the hot water 
a few inches of the soil should be removed 
from around the tree. Infested nursery 
stock may be treated by immersion for a 
few seconds in water maintained at a 
temperature of from. 130 to 150 degrees 
F. For the destruction of pea weevils it 
has been found sufficient to expose seed 
peas for a short time to a temperature of 
145 degrees F. The same result may be 


obtained by soaking infested seed for 1 
minute in boiling water. 

Mechanical and Other Methods of 
Fighting Insects 

Banding of trees has been quite gener- 
ally employed as a means for preventing 
insects from climbing up into the trees 
from the ground. It is especially effective 
in cases where the female insect is wing- 
less, and for preventing the ascent of 
caterpillars. The female canker worms 
are thus captured, as well as the cater- 
pillars of various other species. For such 
cases tarred paper or tarred bands made 
in other ways are easily adapted. Bands 
of burlap, other kinds of cloth and straw 
are used for the purpose of entrapping 
caterpillars. Such bands are inspected at 
regular intervals, and any caterpillars 
which have collected under them are de- 
stroyed. Experiments have shown that 
this method is quite effective in some lo- 
calities against the codling moth. Banding 
trees with burlap has been most exten- 
sively adopted by the Gypsy Moth Com- 
mission in combating the caterpillars of 
the gypsy moth. 

Jarring is a method especially suited to 
catching insects which readily drop to the 
ground when disturbed. The insects 
against which the method has been most 
used are the plum curculio, rose beetles, 
tarnished plant bugs, and caterpillars 
which drop from the trees and hang by a 
thread. For catching such insects when 
jarred from infested plants it is necessary 
to have some form of a sheet or canvas 
stretched on a frame under the tree at 
the time of jarring. The insects are then 
to be immediately destroyed. In the 
case of the tarnished plant bugs and rose 
beetles the jarring method can only be 
successfully operated during the cool part 
of the day when the insects are not espe- 
cially active. 

Deep Plowing. In the case of certain 
insects which pass the immature stages in 
the ground, the larvae may be so deeply 
buried by plowing that they are unable to 
reach the surface. This method has been 
successfully used in combating the Rocky 
Mountain locust. In this case the eggs 
are laid at the depth of about an inch or 
two, and when deep plowing is resorted 
to the young locusts are unable to escape 
after hatching. 

Burning is a remedy which may be ap- 
plied in a great variety of cases. Badly 
infested strawberry beds should be mowed 
immediately after harvest and burned 
over. Where wheat is infested with the 
Hessian fly, the stubble should be burned 
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as soon, as possible after harvesting. In 
general, where cultivated crops are in- 
fested with insects which pass any of their 
stages under leaves or other rubbish on 
the" ground, it is advisable to burn such 
material at a time when the insects will 
be destroyed. The Rocky Mountain locust 
in its younger stages may be enticed 
under straw and then destroyed by burn- 
ing the straw in the evening after the 
locusts have collected together. 

Trap Crops. The intelligent use of 
trap crops sometimes furnishes an effec- 
tive means for getting rid of certain in- 
jurious insects. It often happens that 
insects prefer certain other plants to the 
one which is being cultivated on a given 
area. By cultivating a few of these pre- 
ferred food plants around the field of the 
cultivated crop, and then spraying such 
trap crops heavily with Paris green or 
other arsenical poison, the insects may be 
readily destroyed. In such cases the 
arsenicals. may be used in stronger solu- 
tion than would be advisable upon the 
plants which are desired for food or other 
economic purposes. 

Hopper-Dozers were first devised for 
the destruction of Rocky Mountain lo- 
custs and other locusts. A form of hop- 
per-dozer has also been found effective in 
combating leaf-hoppers on grasses. The 
most common form of hopper-dozer con- 
sists of a pan of galvanized iron or similar 
material, about 4 inches deep in front and 
8 inches deep at the back. The pan is 
usually about 2 feet wide and may be of 
any convenient length. For use on a large 
scale a long pan is desirable. The pan is 
divided at intervals of 12 inches by parti- 
tions of galvanized iron, and is mounted 
on a platform, which in turn is carried 
upon wheels or runners. The whole appa- 
ratus is propelled by horses, and as it is 
drawn across the held the grasshoppers 
spring into the air and fall back into the 
pan. The pan should be nearly filled with 
water, . upon which a film of kerosene oil 
is maintained. This apparatus is espe- 
cially useful after the insects are able 
to fly vigorously. 

Ditches and Irrigation. Insects which 
travel in armies, such as the army worm, 
chinch bug and certain species of cut- 
worms, may sometimes be prevented from 
entering fields that contain cultivated 
crops by . erecting barriers of boards 
smeared with tar or crude petroleum, or 
by digging ditches with a perpendicular 
wall toward the cultivated crop. The 
ditches may be supplemented with holes 
dug at intervals, into which the insects 


fall and in which they may be destroyed. 
Where water is to be had for irrigation 
purposes an effective method of stopping 
an army of cutworms or other insects 
consists in running an irrigation ditch be- 
tween the army of insects and the culti- 
vated crop and keeping a regular and 
constant stream of water flowing in the 
ditch. 

Where irrigation is practiced it is easily 
possible to destroy certain insects by irri- 
gating the fields or submerging them for 
a certain length of time under water. The 
latter method is frequently adopted in 
combating injurious insects in cranberry 
bogs. In case of the ordinary cultivated 
crops irrigation is not especially effective 
in destroying insects, since the crops are 
liable to injury from overirrigation and 
insects are not destroyed by short im- 
mersion in w r ater. 

Rolling. Cutworms and Army worms 
may, under certain conditions, be de- 
stroyed in large numbers by rolling with 
a heavy roller. This method is not effec- 
tive when the insects are hidden in the 
soil, but it is only to be adopted when 
they are crawling upon the surface. When 
fields of grain 3 or 4 inches in height are 
attacked by cutworms or army worms the 
method of rolling may often prove of 
great service. 

Poisoned bait is the best remedy for 
cut’worms, army worms and grasshoppers. 
It is easily made by mixing 2 tablespoon- 
fuls wdiite arsenic with 5 pounds of bran 
to which are added % pint molasses and 
5 quarts of w r ater. 

Eggs and Cocoons. The egg masses and 
cocoons of certain insects are very conspic- 
uous and may be readily detected, collected 
and destroyed. This method should be, 
adopted to some extent in all cases where 
it is readily practicable. The collection or 
destruction of egg masses is possible in 
the case of the gypsy moth, apple-tree 
tent caterpillar, white marked tussock 
moth and various other insects. The 
cocoons of some insects are attached to 
twigs or other objects, where they can be 
readily ^ seen and may be collected and 
placed in cages made of fine meshed w T ire 
so as to prevent the escape of the insects 
and to allow any parasites which they 
may contain to make their escape. 

Fighting Insects with Fungous 
Diseases. Various species of insects are 
often attacked and destroyed by parasitic 
fungi and bacteria. Considerable work 
has been done in this and other countries 
in making artificial cultures of parasitic 
fungi for the purpose of distributing such 
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fungi or diseased insects among farmers 
and fruit raisers. In fighting the chinch 
bug considerable success has been had by 
the use of a fungus known as Sporotri- 
chum globulijerum , which causes a so- 
called white muscardine disease of chinch 
bugs. This has been cultivated at several 
experiment stations and at the State Uni- 
versity of Kansas for distribution among 
farmers who are suffering from attacks of 
chinch bugs. A fungous disease of San 


adult flies are most frequently seen 
around various flowers especially golden- 
rod. The larvae of certain species are 
small greenish slug-like insects, which feed 
almost exclusively on plant lice, and are 
frequently to be seen among the colonies 
of plant lice on fruit trees, cereals and 
other cultivated crops. 

Lady Beetles are easily recognized by 
their hemispherical shape, red or yellow 
color and black spots. The larvae are 
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active grubs of bright color and covered 
with warts or spines. Both the adults and 
larvae feed upon plant lice and are con- 
sidered of great value for this purpose. 
Considerable effort has been spent in in- 
troducing species of ladybirds from other 
countries to the United States to help in 
the destruction of scale insects. The fluted 
scale of California was almost extermi- 
nated by a lady beetle which was im- 
ported from Australia. 

Lace-Wing Flies are delicate insects 
with relatively large, thin pale green 
wings. The larvae resemble those of lady- 
birds, but are somewhat more slender and 
less spiny. They feed upon plant lice 
and other soft-bodied insects. 

Nearly all species of insects are known 


Jose scale has been discovered which 
seems to be of considerable importance 
in checking this insect, as well as the 
fluted scale and other scale insects. The 
disease has been experimentally dissemi- 
nated by means of twigs infested with dis- 
eased scale insects. 

Beneficial Insects. In the work of de- 
stroying injurious insects it should be re- 
membered that considerable help is re- 
ceived from predaceous and parasitic 
insects which feed upon or destroy the 
injurious species. Some of the more com- 
mon groups of these beneficial insects may 
be briefly described in this place. 

Syrphus Flies are bright colored flies 
some of which closely resemble bees or 
wasps in their general appearance. The 
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to be attacked by one or more insect par- 
asites. The more common parasites be- 
long to the 2-winged or 4-winged flies. 
These parasites may develop in the egg, 
larvae or pupal stage of the host insect, 
and usually cause the death of the latter 
only after a considerable period. Some 
stages of parasitic insects are frequently 
observed. The small white cocoons on the 
backs of tomato worms have been ob- 
served by nearly all careful gardeners, 
and are one stage of the parasite which 
destroys this enemy of the tomato. Plant 
lice which are attacked by parasites are 
distinguished by their swollen appearance 
and brown color, and may often be seen 
in large numbers among colonies of plant 
lice which are feeding on cultivated 
plants. Many experiments have been 
made in shipping parsites of injurious in- 
sects from one country to another to 
assist in the destruction of insect pests, 
and some success has attended these ef- 
forts. The practical farmer or gardener 
should be able to recognize the . many 
forms of predaceous and parasitic insects 
in order to avoid destroying them along 
with the injurious species during his in- 
secticide operations. 

The most striking success in the use of 
parasites has been had by the Hawaiian 
Sugar Planters’ Experiment Station where 
the cane leaf-hopper was practically ex- 
terminated by imported parasites and the 
cane borer and other pests brought under 
control. 

Spraying Apparatus. The choice of 
machinery for spraying will depend 
largely on the kind of plants to be 
sprayed and the extent of the spraying 
operations. The apparatus will range in 
size and complexity from the simple hand 
atomizer for use in spraying greenhouse 
plants, through the various forms of 
bucket pumps, knapsack sprayers and 
barrel pumps, to the large tanks with 
pump attachments, operated by horse 
power or by gasoline or steam power. For 
spraying an orchard or potato field of 
moderate size a 50-gallon barrel or a tank 
holding 100 gallons is suitable. Either 
receptacle may be mounted on wheels or 
placed in a wagon. A strong force pump 
is to be attached and may be operated by 
hand or by horse, gasoline or steam 
power. For special purposes special de- 
vices are required. For instance, in spray- 
ing potatoes or cotton, a long horizontal 
extension rod may be connected with the 
tank and may be fitted with attachments 
so as to spray several rows at the same 
time. 


All apparatus used in spraying should 
be strong, durable and not likely to cor- 
rode. Hose should be strong enough to 
endure considerable pressure. The nozzle 
should throw an even and finely divided 
spray. Much of the success of spraying 
depends on all the foliage being well cov- 
ered without too great an excess of mate- 
rial in any place. 

Where possible it is generally recom- 
mended that fungicides and insecticides 
should be combined in one spraying. The 
most common combination of this sort is 
Paris green and Bordeaux mixture. Apple 
trees should be sprayed 3 or 4 times each 
season with this combined fungicide and 
insecticide before the blossoms and buds 
open, immediately after the blossoms fall, 
and a third and fourth time at intervals 
of about 2 weeks. In this combined mix- 
ture Paris green may be used at the rate 
of % pound to 50 gallons of the mixture. 

Many other combinations of fungicides 
and insecticides have been tried with 
varying results. Attempts to combine con- 
tact insecticides, arsenicals and fungicides 
have been, mostly unsuccessful. Recent 
developments, however, in the manufac- 
ture of machines for making mixtures of 
kerosene and water have made the prepa- 
ration of combined mixtures a much 
simpler matter. 

Finally. Success in spraying is ob- 
tained by doing the work thoroughly and 
in an intelligent manner. Do not spray 
except for a specific purpose. Do not 
spray fruit trees when in bloom. The 
bees might be poisoned and the trees fail 
to be fertilized. It is not always wise to 
wait until some fungous disease or insect 
pest has appeared before spraying. Where 
experience has taught that certain fun- 
gous diseases are to be expected, preven- 
tive treatment with Bordeaux mixture 
should be given before their appearance. 
It is always necessary to spray more fre- 
quently in rainy weather since the ram 
washes off the spraying materials. 

STRAWBERRY 

As wild plants strawberries grow in 
every State. Several wild species are 
native to the United States, but most of 
our cultivated forms are derived from 
Fragaria virginiana . The strawberry is 
by all odds the most important of the 
small fruit crops. Up to the time of the 
Civil War this berry was raised only in 
home gardens, or by small truckers with 
a very small area of distribution, so that 
the season was rarely more than 3 weeks. 
Today a continuous year-round supply is 
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available in large cities, California can 
supply strawberries^ from July to Decem- 
ber, after which Florida and Louisiana 
start shipping. Strawberries on the north- 
ern market in midsummer come mostly 
from nearby plantations. The commer- 
cial crop now occupies 210,000 acres with 
a production of over 14 million crates, in 
which Arkansas, Louisiana, Oregon, Ten- 
nessee and Michigan figure as leaders. 

The steady and increasing demand for 
strawberries has led to a vast amount of 
research by commercial growers and by 
Experiment Stations and federal and 
State Departments of Agriculture. Bul- 
letins on strawberries published by these 
institutions run into the hundreds and 
deal with every phase of the culture and 
marketing of the crop. 

Newly plowed sod land is not suitable 
for strawberries on account of the danger 
of root injury by white grubs. Badly 
weed-infested land is also to be shunned. 
Rotation of crops is desirable with straw- 
berries, not so much because of exhaus- 
tion of fertility, but the special diseases 
and insect enemies of the crop may accu- 
mulate in the beds to a destructive degree. 
Tobacco,. potatoes, sweet potatoes or other 
hoed crops may well precede strawberries. 

In soils deficient in humus barnyard 
manure, or turned under green legumes 
may prepare the ground for strawberries. 
Unless strawberries are to be grown more 
than one year on the same land, it may 
not be necessary to apply fertilizer. 
Strawberries do w T ell on almost any type 
of soil, sandy, loam, muck, heavy gumbo 
or silty. Whatever soil for each locality 
is most easily worked and best supplied 
with humus, seems to be chosen. On the 
coastal plains along the Atlantic fertilizers 
are required. A 3-6-2 formula has given 
good results in North Carolina. In south- 
ern Texas little or no fertilizer is used. 

In western irrigated regions the straw- 
berry is commonly grown as an intercrop 
between the rows of orchard trees or 
grapes. They may continue to occupy 
the ground until the apple or pear trees 
or grape vines come into full mature bear- 
ing. ^ Under irrigation the second year 
crop is usually heaviest, but paying yields 
may be obtained for 3 or 4 years. 

For home gardens in New Jersey straw- 
berries are especially well adapted since 
the plants thrive on a wide range of soils 
and ordinarily do not require dusting or 
spraying. The plants should be set out as 
early as the soil can be worked in rows 3 
or 4 feet apart, and the runners per- 
mitted to form a matted row 18 to 24 


inches wide. If the home gardener will 
make an extra effort to secure larger ber- 
ries he may set the plants by the hill 
system 15 inches apart in rows 2 feet dis- 
tant. Mulching with straw or similar 
material is important to give winter pro- 
tection, conserve moisture, keep down the 
weeds and prevent soil erosion. 

In Ohio experiments little benefit was 
observed from the application of nitrogen 
to strawberries. Even the use of phos- 
phorus and potash was ordinarily not 
profitable. Stable manure was the only 
fertilizer that increased yields in Iowa, 
where it was found that success with 
strawberries involved drainage, cultiva- 
tion, rotation with legumes, liming and the 
use of phosphatic fertilizers. Weeds make 
strawberry plantation short lived and un- 
productive. Experience in Nebraska is 
very similar. Mulching proved necessary 
to reduce the damage from alternate 
freezing and thawing and for protection 
against dry winter winds. 

Transplanting. Strawberries are prop- 
agated chiefly from plants which are off- 
sets from the mother plant. They should 
be chosen, when possible, from parents 
that have not been weakened by disease, 
or by having borne a crop of fruit. North 
of Virginia early spring is the most satis- 
factory time for setting out the straw- 
berry bed. In some portions of the South 
late summer and fall settings produce 
satisfactory results. With spring planting 
in the North the plants become well 
established during the summer and pro- 
duce a profitable crop of fruit the follow- 
ing spring. Fall planting in August will 
give a small crop of berries the following 
spring. By layering the first runners in 
small pots much better results may be 
obtained. 

Sets used for planting out should have 
the roots cut back They must be kept 
moist and away from drying winds. A 
hole is made with a dibble or trow T el deep 
enough to put in the plants without 
doubling up the roots. The roots should 
be spread out fan-shape and the soil com- 
pacted firmly about them. The crown of 
the plant should set just level with the 
surface of the ground. If set too deep it 
will rot. 

Strawberries are set either in hills or 
rows. On a small scale the hill method 
is satisfactory, but commercial growers 
generally plant in matted row T s. If hills 
are used they may be about 3 feet apart 
one way and 12 to 15 inches apart 
the other. By the matted row system the 
rows are generally 4 feet apart and the 
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plants set 18 to 24 distant in the row. 
The runners from these plants are then 
allowed to set plants freely at a distance 
of 6 inches to a foot either side the row, 
thus making a mat of plants from 1 foot 
to 2 feet wide. Matted rows about 18 
inches wide are most popular. Heavier 
yields are secured with matted rows than 
with hills. Spring-set plants should not 
be allowed to bear fruit, but should be 
kept well cultivated throughout the sea- 
son. 


the spring the mulch should be removed 
from over the plants to the middle of the 
rows. If the mulch is of pine needles or 
some fine material the plants will push up 
through it, leaving it in place to protect 
the fruit, from the soil. If frost threatens 
at a critical period after the mulch is re- 
moved the crop can often be saved by 
putting it back over the plants. 

Treatment of Beds After Harvesting. 
Commercial strawberry plantations should 
seldom be fruited more than 2 seasons. 
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Mulching. In the South the principal 
use of the mulch is to keep the fruit 
clean. Straw, stable manure, marsh hay, 
pine needles and such material are used. 
Marsh hay is perhaps the best material 
since it is free from weed seed. The 
mulch should be placed 3 or 4 inches deep 
between the rows, but only lightly cover- 
the plants. If the plants are covered too 
deep or the mulch is allowed to stay on 
too long in the spring the plants wall 
bleach and weaken and suffer when un- 
covered and exposed to either sun or frost. 
On poor lands a mulch of w T ell-rotted 
barnyard .manure is most desirable. 
Mulching is especially desirable on clay 
soils. 

As strawberry plants start to grow in 


Insects, weeds and diseases usually come 
in by this time and make it , more profit- 
able to start new beds than to clean out 
the old. In the home garden the same 
bed is generally fruited a number of sea- 
sons. The experiments at the stations 
show that in general, with spring set 
plants, the largest berries and berries of 
most uniform grade and quality are ob- 
tained the first season after planting; 
while the earliest fruit and heaviest yield 
of fruit are obtained the second season. 
Where the strawberry bed is fruited for 
2 or more seasons it is advisable to mow 
it after the berries have been picked, and 
bum it over. This practice is one of the 
most effective means of destroying insects 
and fungous diseases. 
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After the bed has been burned over 
there are several methods of putting it in 
shape for the following season. At the 
Minnesota Station a furrow is plowed on 
each side of the matted row and filled 
with -well-rotted barnyard manure. The 
cultivator is then set going and all the 
weeds and old plants in the row cut out 
with a hoe and the other plants thinned 
where needed. This general plan is ob- 
served at a number of stations with vari- 
ations of details. Sometimes in the case 
of a wide matted row all the plants are 
plowed up except a strip 8 to 10 inches 
wide on one side of the row. This leaves 
practically only one-year old plants in the 
row, thus renewing the bed each year. 

Irrigation. Strawberry plants, espe- 
cially at the time of fruiting, require an 
abundance of water. In Colorado the 
station advises that newly set beds be 
irrigated about once every 2 weeks and 
cultivation continued up till frost comes. 
Just before freezing weather sets in the 
lants should be well irrigated. Fruiting 
eds on sandy soil require irrigation twice 
a week, while on clay soils once a week is 
believed to be sufficient. The Kansas 
Station found that a given quantity of 
water was much more effective when the 
plants were fruiting if it was showered di- 
rectly on the plants instead of letting it 
run down between the rows in the usual 
way. 

Varieties. Some of the best varieties 
of strawberries have “imperfect” blos- 
soms, that is blossoms which do not bear 
pollen. If these strawberries are set out 
alone they will bear no fruit whatever. If 
a few plants flowering at the same time 
and producing an abundance of pollen are 
mixed with them then they bear heavy 
crops of berries. Other varieties have 
“perfect” flowers and are capable of fer- 
tilizing themselves and of producing fruit 
when planted alone. It is a matter, there- 
fore, of the utmost importance that the 
planter know beforehand whether the va- 
rieties he is to grow are “perfect” or “im- 
perfect.” The station experiments show 
that on the whole, these two classes of 
berries are equally productive, and that 
the frost resistance of the imperfect vari- 
eties is a little greater than that of the 
perfect ones. In the strawberry planta- 
tion at least every third row should be 
set with a perfect variety. 

_ For specific recommendations as to va- 
rieties best suited to different localities 
consult your County Agent. 

Enemies : Powdery Mildew ( Sphae - 
rotheca castagnei) is recognized by a curl- 


ing of the leaves into a cup form. The 
under side of the leaves is covered with 
a frost-like growth. It occasionally at- 
tacks the fruit, rendering them insipid. 
The disease may be controlled by spray- 
ing with Bordeaux mixture or dusting the 
plants with sulphur. 

Leaf Spot or Rust ( Sphaerella fra - 
gariae) produces red black-bordered spots 
on the leaves soon after the berries are 
gathered. The spots may, however, ap- 
pear much earlier. The edges are often 
purple. After harvest the leaves should 
be mowed off and burned. Repeated ap- 
plications of Bordeaux mixture, except 
during tiie Derry season, will hold the dis- 
ease in check. When strawberry patches 
become badly infested with fungous dis- 
eases or insect pests much good is done by 
mowing off the plants and burning the 
ground over after harvest. 

Crow t n Girdler ( Otiorrhynchus ova - 
tus) is a small pink or white footless grub 
which girdles the crown of strawberry 
plants in May or June. The adult is a 
small brownish-black snout beetle which 
appears in April or May and is probably 
single brooded. The beetle feeds on a 
considerable variety of cultivated plants. 
It is wdngless and its distribution is there- 
fore slow. Infested fields should be plowed 
when the larvae are only partly devel- 
oped, and plants from such fields should 
not be used for a new plantation. 

Leaf Roller (Phoxopteris comptana) 
is a brown moth % inch across the wings. 
It appears in early spring and deposits 
eggs on the leaves of strawberry, rasp- 
berry and blackberry. The larvae are 
greenish-brown and become full grown in 
June, after spinning a web and rolling the 
leaves together in a characteristic man- 
ner. There are 2 or more broods annu- 
ally. This insect may be destroyed by 
spraying with arsenate of lead, 15 ounces 
to 80 gallons of water, in May, or with 
Paris green 1 pound to 150 gallons of 
water. 

Theips (T. tritici) is a minute yellow 
insect with an orange tint on the thorax. 
The species is most injurious in the South- 
ern States where it attacks the pistils of 
strawberries, causing a blighting of the 
ovaries. Other parts of the flower are also 
attacked to some extent, as well as the 
foliage. This insect is also injurious to a 
considerable variety of fruit trees and 
garden crops. Good success has been iiad 
from spraying with Rose Leaf Insecticide, 
whale oil soap or kerosene emulsion. The 
latter 2 remedies must not be used too 
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near the berry season, on account of the 
liability to impart a disagreeable flavor. 

Tarnished Plant Bug ( Lygus praten- 
sis ) varies in color from dark yellow to 
nearly black. It is a bug about % of an 
inch long, which sucks the juice from a 
great variety of growing plants. It is 
injurious in both the adult and immature 
stages. The species may be destroyed by 
dusting infested plants with pyrethrum or 
by spraying with kerosene emulsion. 

White Grubs. These are the larvae 
of May beetles ( Lachnosterna jusca, etc.). 
The adults, also known as June bugs, are 
recognized by their brown or black color 
and their habit of flying to lights at night. 
The common species is about % of an 
inch long. They remain concealed during 
the day and come out at night to feed on 
the leaves of trees. The eggs are .laid in 
the ground and the larval existence ex- 
tends over 3 years. The grubs are soft, 
white with a brown head. There are 
many species of them but it is not neces- 
sary to the present purpose to describe 
them. 

White grubs attack a great variety of 
plants but are especially injurious to 
grasses, cereals, fruit trees and bushes, 
nursery stock, and greenhouse plants. 
These pests are destroyed by parasitic 
fungi, mites and other insects, and are 
fed upon by various birds and small mam- 
mals. The grubs may be destroyed by 
freezing of the soil and protracted drouth 
is unfavorable to their development. The 
best insecticides for use against the grubs 
in the soil are bisulphid of carbon and 
kerosene emulsion. 

TEA 

Tea as a beverage ranks second only to 
coffee in commercial importance. It has 
been cultivated in China since the dawn 
of history and in India since 1875 when 
the leaf blight of coffee forced the plant- 
ers to turn from coffee to tea. In the 
Orient the plant thrives best under a 
rainfall of 90 to 200 inches a year. Tea is 
grown at all elevations from sea level to 
7000 feet or more above sea level, as at 
Darjeeling, India. The higher the alti- 
tude at which it is grown the more deli- 
cate the flavor. For the highest grade of 
tea only the tip of the actively growing 
shoot and one or two of the youngest 
leaves are picked. There are about 10 to 
25 pickings a year, every 10 to 12 days in 
Ceylon. 

Several experiments with tea were made 
in South Carolina beginning about 100 
years ago. Shortly before the Civil War 


more serious efforts were put forth to 
start a tea industry, with the result that 
in many localities in the Southern States 
a few tea bushes were grown in home 
gardens. These experiments showed that 
a good quality of tea could be raised in 
this country for home use, but that the 
crop had but small commercial prospect 
on account of the relative cost of picking 
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and curing leaves as compared with the 
cheap labor cost in Oriental countries. 
Nevertheless tea is still grown in gardens 
near Summerville, South Carolina, and 
probably elsewhere in home gardens. The 
culture is not technically difficult and the 
advantage of having a tea supply in one's 
garden, when under war conditions no 
importations may be expected, is worthy 
of consideration. In addition to an abun- 
dance of moisture tea requires a climate 
where the temperature seldom falls below 
25 degrees F. Tea plants, when once 
established, may continue to produce 
leaves for 50 years or longer. 

TUNG OIL TREE (Aleurites jordi) 
The Tung oil tree is a native of China 
and long known as the chief commercial 
source of fast drying wood oil The tree 
attains a height of 30 feet or more, begins 
to bear at the age of 3 to 5 years, the 
fruit ripening in September and October, 
and each nut containing 2 to 5 seeds. 
The seeds contain about 53 per cent of 
oil and yield 40 per cent by pressure. 
Formerly as much as 15,000 tons of this 
oil annually were exported from Hankow. 
For about 30 years tung oil trees have 
been cultivated in the Gulf States from 
South Carolina to Texas and in Cali- 
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fornia. The tree will endure temperatures 
as low as 15 degrees F. and has been found 
to produce, in these States, a satisfactory 
quantity of nuts with an oil of good qual- 
ity. A closely related tree, Kukui ( Aleur - 
rites moluceana ), covers about 15,000 
acres in Hawaii, -where the annual yield 
of nuts is 7 or S tons per acre. Candlenut 
oil is the trade name for the product of 
this tree. A century ago Hawaii exported 
10,000 gallons of the oil annually but the 
industry has been allowed to lapse. 

Tung tree leaves have been found to be 
deadly poisonous to cattle that browsed 
upon them in Florida. 

WALNUT 

Of the total domestic supply of all tree 
nuts Persian walnuts constitute about 35 
per cent, nearly all of which are grown in 
California and Oregon. The develop- 
ment of commercial walnut growing is 
more recent in Oregon than in California. 
The average yield of nuts is about 500 
pounds per acre. The labor required for 
walnut orcharding is about 60 hours per 
acre, % being used in harvesting. With 
such a concentrated seasonal demand for 
labor the small orchardist is urged to 
diversify liis farm operations with other 
crops so as to distribute the labor load 
more uniformly through the year. 

Hill orchards as a rule produce only 
half as abundantly as orchards on valley 
and bottom land. But walnuts are sus- 
ceptible to frost and freezing occurs more 
frequently on bottom lands than on hill- 
sides. The improved varieties, Franquette 
among others, bear more than seedling 
trees even when 3 years younger. The 
use of cover crops in walnut orchards is 
gaining in favor. 

The 3 species of walnuts commonly 
grown in the United States are the black 
walnut ( Juglans nigra), butternut (J. 
einerea) and Persian or English walnut 
(/. regia). The black walnut and butter- 
nut are native forest trees, growing from 
50 to 75 feet high and valuable as timber 
trees as well as for the nuts they furnish. 
These trees are seldom cultivated for their 
nuts. The wild nuts are gathered and 
marketed to some extent by farmers. The 
trees have been grown at a number of 
experiment stations in forest plantations. 
They grow quite rapidly, frequently ac- 
quiring a height of 45 to 50 feet in 50 
years, with a diameter of 8 to 10 inches. 

Walnuts are propagated from seed. 
Nuts for seed should be harvested soon 
after they have fallen and planted at 
once or stratified in moist sand, left out- 


doors over winter and planted in the 
spring. Varieties true to name are ob- 
tained by root grafting seedlings with the 
variety it is wished to propagate. The 
native nuts grow best on heavy loam or 
alluvial soils. They are frequently found 
in greatest perfection along river bottoms. 
In California the English walnut is most 
successfully grown on well-drained, deep 
alluvial soils, and makes only a stunted 
growth on clays or soils underlaid with 
hardpan. The trees are set in the or- 
chard when 1 or 2 years old 50 to 60 feet 
apart each way. The orchards are kept 
thoroughly tilled and irrigated. The nuts 
mature about September 1, when they are 
gathered, bleached and sent to market. 

Enemies: Bacteriosis (Pseudomonas 
juglandis) attacks the leaf, branch and 
nut, and may be recognized by the black- 
ening of affected spots which are sur- 
rounded by a water-soaked band. Hard 
shelled varieties are quite resistant and 
dormant trees may be protected by spray- 
ing with Bordeaux mixture. 

Tiger Moth (Spilosoma Virginica) is 
pure white with a few small black dots on 
the wings. It measures 2 inches across 
the wings. The caterpillars are yellow 
with a black head, and covered with hairs. 
The caterpillar is often known as. the 
“yellow bear,” and feeds on the butternut, 
grapevine, currant and other plants. 
When it occurs in large numbers it may 
be readily destroyed by spraying with 
arsenical poisons. The butternut is also 
subject to the attacks of scale insects, but 
these are seldom of economic importance. 

Walnut Caterpillar ( Datana angusii) 
is the larva of a dark brown moth, with 
darker bands across the forewings, which 
have an expanse of nearly 2 inches. The 
eggs are laid in clusters on the terminal 
leaves, and the larvae devour all the leaf 
except the midrib. The caterpillars are 
gregarious, always feeding in clusters and 
migrating in colonies. When they undergo 
molting they crawl down upon the trunk 
and form a large mass. In this position 
they may be readily destroyed by 
crushing or by spraying with kerosene. 
Various birds feed upon the caterpillars, 
especially cuckoos and bluejays. 

Regal Walnut Moth (Cither onia re- 
galis) is green with yellow spots on the 
wings. The larva has 4 stout forked spines 
near the head, 2 at the posterior end. It 
feeds on the leaves of the walnut, hickory 
and persimmon. It may be destroyed by 
hand picking or by spraying with Paris 
green. 
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Shelter belts or windbreaks are terns 
applied to belts of shrubs or timber 
planted on the windward side of orchards 
or fields for the better protection of crops. 
They are of especial value in the prairie 
States, where high winds are more or less 
constant, but are often of much service 
elsewhere, particularly in orchards, small 
fruit and garden culture. The special 
uses of windbreaks are to break the force 
of strong winds, protect crops from cold 
and prevent evaporation of soil moisture. 
Windbreaks may be harmful -when they 
are so dense as to hinder the circulation 
of warm winds through them or when 
they are made up of such plants as are 
especially likely to harbor injurious dis- 
eases. Ordinarily in the Northern States 
1 or 2 rows of deciduous trees will afford 
sufficient protection. Any of the rapidly 
growing native trees may be selected for 
this purpose. Where the winters are se- 
vere or the prevailing winds are high, 
thick evergreen screens may be highly 


beneficial. For this purpose the Norway 
spruce and Austrian and Scotch pines are 
especially valuable. The ideal shelter belt 
probably consists of a mixture of decidu- 
ous and evergreen trees. 

In the Great Plains cottonwood, black 
locust, hackberry, bur oak, Osage orange, 
ponderosa pine, wild plums and choke 
cherry have proved serviceable in wind- 
break plantings. According to C. G. 
Bates: “How much of the farm area may 
profitably be devoted to windbreak pro- 
tection must be determined by local con- 
ditions. In the Corn Belt, even toward 
its western edge, and certainly on valley 
and irrigated lands, the direct crop bene- 
fits from windbreaks • will justify belts 
of a width fully equal to their ultimate 
heights. If these are planted 20 heights 
apart, approximately 5 per cent of the 
area can be used for trees without ac- 
tually reducing farm yields. The planting 
of 10 per cent of farms to trees in the 
Middle West may not be too high a goal, 
but may possibly go beyond the point of 
highest returns ” 
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DOMESTICATION 

The Domestication of Animais is an 
important factor in the development and 
civilization of man. Before man had ani- 
mal associates he was a savage, without 
a home, without cultivated fields and 
without sympathetic instincts. Animals, 
however, have produced more profound 
changes in man’s mental and moral equip- 
ment and in his social and domestic af- 
fairs than any other feature of his 
environment. Animals not only furnished 
the power to subdue nature, cultivate the 
soil and inaugurate an agricultural sys- 
tem, but they also supplied food, clothing 
and many necessary utensils. The races 
which have few domesticated animals 
have remained far behind in point of 
power, commercial progress and mental 
development. 

A human being without a fondness for 
animals is a rare and strange creature. A 
bond of sympathy exists between us and 
our animal associates and this sympathy 
has led to the establishment of various 
forms of association between man and 
animals. Many species of animals have 
found how to profit from association with 
man. We in turn have found it neces- 
sary as well as a source of satisfaction to 
utilize animals for our own purposes. 

From thousands of species of animals 
on the globe only a few have been do- 
mesticated. At first thought this may 
seem strange but practically all of the 
really promising species have been do- 
mesticated, — most of them before the 
dawn of history. Man requires certain 
characteristics in his farm animals — the 
ability to understand and willingness to 
do his desires. Farm animals are useful 
to the extent to which they fulfill these 
requirements. A balky horse or one with 
vicious habits is of little or no value al- 
though his strength and speed may be of 
the highest standard. 

Animal Characteristics. Perhaps we 
have not all realized how necessary it is 
to have an understanding between our- 
selves and our animal servants v But 
everyone has noticed differences in at- 
tachment. With the dog, home is at his 
master’s side. His attachment is a per- 
sonal matter. The dog, moreover, makes 


great progress in understanding his mas- 
ter’s business and desires. We have all 
seen dogs which knew just where the pigs 
and chickens were allowed to range and 
where they were not permitted. All of 
us who have seen trained sheep dogs work 
know how attentive they are to their 
business. The coyotes and other enemies 
must be driven away. None of the sheep 
can be permitted to stray away from the 
herd. Sleeping lambs must be roused 
and driven into the herd when it moves 
awaj r from the bed-ground. These and a 
hundred other details are attended to 
without any admonition from the shep- 
herd. All this requires a high order of 
intelligence, — -more than some of our hu- 
man servants manifest. 

Cattle show less of the personal element 
in their association with man. Usually 
they are perfectly content 'when they have 
comfortable quarters and enough to eat. 
One cannot help noticing, however, how 
differently they behave. in the presence of 
strangers than with their regular attend- 
ants. A change of milkers produces a 
loss in milk yield. The cows are worried 
by strangers. 

In a much greater degree the horse 
understands our desires and forms close 
personal attachments. The horse knows 
instantly when a stranger has the reins 
and soon learns whether it is safe for him 
to “soldier.” Our horse remembers kind 
acts and also cruelty. He knows, too, 
•whether or not v r e are likely to enforce 
our orders. 

The domestication of animals implies 
a sort of contract. It is not a one-sided 
affair. The animal on his part agrees to 
fit in with the schemes of man and further 
his purposes by doing the appointed 
tasks. In return for these services man 
is under obligation to protect his animal 
associates from cold, heat, flies and 
storms; to furnish them suitable rations; 
and to give them sanitary quarters. The 
domesticated animal is a servant and the 
servant has rights. The man who_ beats 
or otherwise maltreats his stock is not 
only a brute but a fool from a mere busi- 
ness standpoint. If you abuse your farm 
animals you get less wool, less mutton, 
less pork, less beef, less milk, and less 
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work. This is one ease in which money 
and decency are on the same side of the 
scales. 

Proper Sanitation. The same may be 
said of farm hygiene. Animals require 
sanitary quarters. Yet who has not seen 
farm stock in stables quite without venti- 
lation, with moisture dripping from the 
walls and full of filth and foul odors? 
Under such conditions stock cannot thrive 
or produce a profit for the owners. 
Moreover, animals have the right to 
healthful surroundings. In becoming serv- 
ants of man they gave up the freedom 
which enabled them to secure plenty of 
fresh air, untainted food and a clean 
bed-ground. Anyone can readily convince 
himself that farm animals are naturally 
of cleanly habits and, if a choice is offered, 
will not voluntarily lie in filth or eat 
soiled food. It is an easy matter to en- 
courage and strengthen this tendency. By 
so doing we serve the interests of the farm 
stock and our own pocketbooks. 

Important Live Stock Problems. To 
the student stock raising offers as inter- 
esting and as difficult -problems as any 
other line of life work. The world has 
long worried over the various questions 
of heredity and variation. These can best 
be solved by working on domesticated 
animals. The average farmer can easily 
keep a record of his animal breeding 
which will be of the utmost value. He 
has to learn how to produce more fat or 
more lean, large bones or fine bones, long 
or short legs, long or short snout, fine, 
delicate ears, the proper expression in the 
eyes, smoothness and regularity of form, 
a well-balanced development, the deposi- 
tion of fat in certain parts of the body, a 
marbling of the meat, strength and elas- 
ticity of bone, delicacy of skin, a certain 
fineness and length of hair, definite color 
and definite color patterns, feather mark- 
ings, size, color and form of comb, wat- 
tles, legs and other parts, lung capacity, 
temperament, strength, vigor, action, abil- 
ity # to transmit desirable qualities to off- 
spring, and so through the list of the 
many points which have been attained by 
breeding. 

The great strides already made along 
this line have not been accomplished by 
accident or by luck, but by working with 
a definite purpose in mind; not by leaps 
and jumps, but slowly through patient 
toil and after numerous failures. To the 
originator of a new, useful breed of ani- 
mals the world owes as much as to the 
inventor of the most useful mechanical 
device. These men, however, are little 


known and. little appreciated. All school 
children are taught who invented the tele- 
phone, telegraph, steam engine, locomo- 
tive, etc. How many of our readers 
know the names of men who contributed 
to the origination and substantial im- 
provement of Shorthorn, Hereford, An- 
gus, Holstein, or Jersey cattle; modern 
types of horses, mules, zebroids; Berk- 
shire, Duroc- Jersey, Yorkshire, or Tarn- 
worth hogs; Rambouillet, Southdown, 
Dorset, Suffolk, Lincoln, Cotswold # or 
Cheviot sheep; Wyandotte, Dorking, 
Plymouth Rock, Orpington, Minorca, 
Brahma or Houdan chickens; and so on 
through the almost endless list of distinct 
and valuable breeds of farm animals and 
fowls? 

These improved breeds have contrib- 
uted untold wealth, comfort and enjoy- 
ment to the human race. In order to 
appreciate this point more fully compare 
the modern Berkshire hog and the “razor- 
back,” the Shorthorn and the Texas steer, 
the broncho and the thoroughbred, the 
common goat and the Angora, the tough 
unimproved fowl and the Wyandotte. 
Breeders have made improvement in 
every direction — in the quality and flavor 
of the meat, in the value of the wool and 
mohair, in the size of the animal, in speed, 
strength and endurance of the horse, in 
docility, fertility and the power to utilize 
feed stuffs economically. 

This sounds formidable enough on pa- 
per and in practice it is more difficult 
than it sounds. There is the constant 
struggle to prevent undesirable characters 
from cropping out in your farm animals. 
The process of improving animals is in 
one sense unnatural or somewhat against 
nature. Certain natural tendencies have 
to be overcome, others greatly developed. 
The sheep’s coat is a protection and great 
comfort in wfinter. By careful selection, 
however, we have so increased the weight 
of the fleece that in warm weather it is a 
positive burden to the sheep and must be 
removed once or twice a year. Without 
man’s intervention nature would grad- 
ually reduce the amount of wool. 

Another example of this sort is seen in 
milch cows. Native cattle have small 
milk glands and produce a quantity of 
milk barely sufficient to nourish the calf 
for the first two months of its life. We 
have increased the size of the gland and 
the milk yield enormously until good 
dairy cows yield 6500 to 30,000 pounds of 
milk per year. This is, again, an un- 
natural performance and can be main- 
tained only by rigid selection. 
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In the hog, in turn, we have taken ad- 
vantage of the tendency to lay on fat 
and have developed it to such an extent 
that the hog has become a living fat fac- 
tory. 

Similarly through the list of breeding 
achievements we have exaggerated certain 
tendencies and suppressed others until the 
breeder must be constantly on the alert to 
maintain the high standard in his stock. 
Under natural, wild conditions there is no 
occasion for the production of a 10 pound 
fleece, a 30,000 pound milk yield or 200 
pounds of fat, and if left to themselves, 
such animals would soon return to the 
normal wild condition. 

The animals themselves take no con- 
scious part in the improvement of breeds. 
In fact from their standpoint what we 
call improvements may not be improve- 
ments at all. Animals can certainly derive 
no advantage to themselves from becom- 
ing so fat that they cannot walk without 
danger of crushing the bones of the leg, 
from producing a fleece too hot and heavy 
for comfort, or from producing three 
times as much milk as is needed for their 
offspring. These conditions must be 
brought about by man without help from 
the animals,, for our farm stock can 
hardly be expected to take interest in a 
process which tends in some respects to- 
ward their discomfort. 

The unconscious forces of nature also 
operate against us because we make our 
animals do or produce more than would 
be necessary in a state of nature. In the 
natural laziness of things there is great 
inertia against doing any unnecessary 
work. Enormous milk yields and in- 
creased production of other animal sub- 
stances constitute a more or less serious 
drain on the strength of the animal. 
Their health is liable to be affected and 
special diseases arise. 

The difficulties have been overcome as 
they arose and it is therefore unnecessary 
to consider them further. They should 
remind us again of our debt of gratitude 
to the men who have given us our mod- 
ern wonderfully perfect farm animals. 

A farm without live stock is an incom- 
plete idea. Fields of alfalfa, clover, rice, 
sugar cane, cotton; orchards of cherries, 
peaches and oranges may be beautiful but 
they soon become tiresome to the eye if 
no farm animals are in sight. The well- 
sodded, green pasture supporting cows, 
sheep, goats and horses is required to 
round out the idea of farm or homestead. 

Nor only from an artistic standpoint is 
home incomplete without animals, but 


also from a business standpoint. It is 
impossible to sell all crops as such to the 
greatest advantage. Without farm ani- 
mals there is always considerable waste on 
the farm. Small undersized potatoes must 
be thrown away. Turnips, rutabagas, 
carrots, cabbage, cull apples, etc., are al- 
lowed to rot and become a total loss. 
Animals manufacture meat, milk, wool 
and eggs from this unsalable material. 
Hogs will root out and eat all potatoes 
that may have been missed in digging. 
They will also harvest other root crops 
and will pick up a good living from the 
shattered grain left on the ground after 
harvest. Sheep clean the weeds out of 
fence corners better than hired help. All 
this work is done without expense, and 
much material which otherwise would be 
lost is utilized. 

There is another practical point worth 
bearing in mind. Farm crops are bulky 
and require much time and labor for 
transportation to market. Moreover, 
they are in a comparatively raw, crude 
condition. In the finished product — meat, 
milk, eggs, wool, etc. — the crops bring 
more and are more easily marketed. 
Many farmers keep their men and teams 
busy all fall and winter long hauling hay 
and corn to market. The same hay and 0 
corn could be made into beef and pork on 
the farm and marketed in a day. This 
allows the men and teams as well as the 
farmer himself to remain on the farm and 
attend to their proper business. The 
fences need repairing, a few broken hinges 
are to be replaced and definite plans must 
be made for the next year's work. The 
whole farm should be carefully mapped 
and crops assigned to each field for a 
period of five years in advance. Such 
plans require thoughtful attention each 
year. It is good work for the fireside in 
winter and serves to keep the farmer at 
home rather than constantly on the road 
between the farm and town. 

This is no place or occasion to set forth 
the importance of meat in the human 
diet. This is too well known by the mil- 
lions who eat it. A corner on meat causes 
unspeakable anxiety and even panic 
among the people. The working man 
must have meat. Without going into the 
merits of the vegetarian controversy, 
meat is indispensable to most of us if we 
are to remain capable of normal work. 

Then, as already indicated, the articles 
of clothing and manufacture furnished by 
animals are beyond number. Our debt to 
animals is large but we must make it still 
larger by greater animal production. 
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Qualifications of a Stock Farmer, different animals the best results are ob- 
The stock raiser must know the laws tained. 

of heredity,. the principles of breeding, Farm animals must continue to furnish 
animal physiology, the nature and treat- us with food, clothing and many other 
ment of diseases and practical hygiene, necessities, and our indebtedness to them 
This . involves some engineering skill in will increase rather than diminish. There 
providing water supply and drainage, is accordingly a glorious opportunity for 
Then he must know the chemistry and ef- all stock raisers to improve the quality of 
feet of foods. Brains and skill in feeding their animals and an equally fine oppor- 
bring results. and save money. tunity for the great extension of the busi- 

Stock Raising a Science. The man ness to meet the ever-increasing demand 
who understands the principles of feeding for animal products, 
and the nutritive value of feeding stuffs 
will be able to compound rations for mere CATTLE 

maintenance, for growth, for fattening or The importance of the cattle industry is 
for other special purposes. Stock farm- too well understood to require any com- 
ing is not a trade, but a science combined ment. According to the latest statistics 
with practical skill. The brain work is the total number of cattle in the United 
far more important than the manual States is 74,607,000 of which 48,304,000 
labor. . . are beef cattle, and 26,303,000 dairy cat- 

Farm soils are not inexhaustible. Re- tie. About 2 million of the beef cattle 

moving crops year after year is like draw- are purebred, the breeds standing in the 

ing checks against, your bank account, order Shorthorn, Hereford, Aberdeen- 
When the account is exhausted in either Angus, Galloway and Devon, in greatest 
case you can draw no more. Now, the numbers in Iowa, Texas, Missouri, Kan- 
ideal way of cropping the soil annually is sas and Nebraska, 
to carry farm animals up to the limit of While cattle-raising constitutes an im- 
the farm’s capacity and raise legumes, portant part of agriculture in every State, 
which in turn are effective in stock feed- the business is conducted on the most ex- 
ing as w r ell as in maintaining the fertility tensive scale in Texas, Iow ? a, Wisconsin, 
of the soil. When the farmer hauls his Minnesota, Kansas, Nebraska, Illinois, 
hay and grain to market he is hauling Missouri, Oklahoma, California, New 

away his farm, but when the annual sur- York and Ohio, mentioned in the order 

plus of farm animals is sold the farm and of their importance, and other States of 
its fertility remain. the Western range region and Northern 

A very important requisite of the sue- boundary, 
cessful stockman remains to be mentioned. All our domestic breeds of cattle are 
There must be a liking of the business and supposed to be derived by improvement 
a love of animals. The farmer need not and crossing from 2 original wild species 
be fond of all kinds of live stock. In fact of cattle. The breeds of cattle in the 
strong prejudices may exist against sheep, United States w r ere introduced from Eu- 
hogs or some other animal simultaneously rope, mostly from Great Britain, 
with a special fondness for horses or cat- Cattle are usually classified according 
tie. Cattlemen may hate the sight of to their form or conformation into 3 
sheep and sheepmen of cattle. The sue- types : beef, dairy and dual-purpose. The 
cessful stockman, however, is fond of his general characteristics of the beef type 
animals. He has names for all of them, are: compact form; medium length ; wide, 
He knows all their peculiar habits, when straight back; deep, full quarters. The 
they sleep, when they drink, what and outlines are those of a parallelogram, and 
how much they eat. He therefore recog- the form is rounded. The general out- 
nizes instantly when one of his animals is lines of the dairy cow form a w r edge-like 
“off feed” or ailing in any way and figure. The length is greater, the contour 
promptly attends to its wants. In other of the head and neck thinner, and the 
w r ords he know r s his stock as individual udder and milk vein w r ell developed. The 
animals, not as a herd. The peculiar re- body is more angular and’ the tempera- 
quirements of each animal are thus con- ment more nervous. The characteristics 
sidered in farm practice. Farm animals of the dual-purpose animal are inter- 
differ as much in temperament and habits mediate between those of the beef and 
as man. In the same herd very different dairy types. 

dispositions are to be observed. When Breeds. The chief beef breeds in this 
these differences are taken into account country are Shorthorn, Hereford, Aber- 
in the rations and daily treatment of deen-Angus, Galloway, Sussex and West 
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Highland. The principal dairy breeds are 
Ayrshire, Holstein, Jersey, Guernsey, 
Dutch Belted, French Canadian and 
Kerry. Among dual-purpose cattle the 
Shorthorns stand at the head. This class 
also includes Polled Shorthorn, Red Poll, 
Devon, and Brown Swiss. 

A few of the chief beef and dual- 
purpose breeds may be briefly character- 
ized here. For dairy breeds see under 
Dairy Farming. 


This matter, however, depends so greatly 
upon the opinion of breeders, who are 
usually somewhat prejudiced in favor of 
one breed or another, that the point is 
hardly worth arguing. Shorthorns seem 
especially suited to the Central States 
where good pastures prevail and grain for 
fattening is abundant. On account of 
their high milk yield they are often 
classed as a dual-purpose breed. There is 
a special strain of milking Shorthorns. 


SHORTHORNS ON THE RANGE 


Shorthorns also called Durhams 
were brought from England to America 
about 1785. This is perhaps the most 
widely distributed and popular breed of 
cattle. They are raised in every State 
and in every Province of Canada. Short- 
horns readily adapt themselves to differ- 
ent conditions, are relatively large and 
mature early. They are good feeders, 
fair grazers, the meat is of excellent qual- 
ity and the milk production is large. 
They have a large, rectangular, but 
smooth, symmetrical form. The color is 
red, roan or white. Red is preferred, 
while white is not in favor. In point of 
hardihood they are not equal to the Gal- 
loways or Scotch Highland cattle, and are 
probably inferior in this respect to the 
Herefords under western range conditions. 


The Polled Shorthorn, formerly called 
Polled Durham, developed in Ohio and 
neighboring States, from Shorthorn bulls 
and muley cows is really a Polled Short- 
horn and resembles Shorthorns closely in 
all points except horns. 

Herefords are believed to have been 
first imported into the United States by 
Henry Clay in 1817. They mature as 
early as the Shorthorns and are nearly as 
large. They are probably superior to 
Shorthorns in quality of meat and in graz- 
ing and breeding properties. They are 
nearly equal in adaptability, but produce 
less milk than Shorthorns. The ground 
color is a rich red, with white face, legs, 
under part of body and tip of tail. They 
have lighter thighs, thicker skin, more 
spreading horns and more curly coats 
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than the Shorthorns. Herefords mature 
early and make good crosses with Short- 
horns and Galloways. 

Polled Hereford. While the horns of 
the Herefords were always considered one 
of the elements of beauty of that breed 
the market demand for polled cattle led 
to the origination of the polled form of 
the breed by crossing Hereford bulls on 
common muley cows. There is no tend- 
ency for the horns to return. The breed 
is distributed from Wisconsin to Texas. 
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Western ranges and in Alaska. Crossed 
with the American bison they produce re- 
markably fine and valuable robes. 

The Devon is one of the oldest breeds 
of English cattle and was first brought to 
America in 1817. Devons are inferior to 
Shorthorns in size, adaptability, maturing 
and feeding qualities. They are about 
equal _ as milkers and the quality of the 
meat is very superior. They are of active 
habits and are good grazers. The general 
color varies from a rich red to a pale 



HEREFORD SIRE 


The Aberdeen-Angus originated in chestnut, with no black or white except 
Scotland and was first brought to the a white spot on or in front of the udder. 
United States in 1873. They are raised The horns on the female are slender, 
most extensively in Iowa and Illinois. The creamy white and curved upward. The 
breed is growing in popularity. They are milk is very rich, but the quantity is 
perhaps not so well adapted to range con- small. Devons make very serviceable 
ditions as the. Herefords or Shorthorns, draft animals, and in Hawaii have proved 
They are but little smaller than the latter well adapted. The dates given for the 
and mature almost as early (at about 30 importation of this and other breeds are 
months). They are good feeders and the those of the first introduction of a herd 
quality of the meat is superior to that of to which records can be traced in this 
Shorthorns or Herefords. Their milking country. Undoubtedly earlier importa- 

properties are somewhat inferior. tions were made. 

Galloways, like the Angus, came from Brown Swiss cattle were introduced 
Scotland. ^ They were introduced into from Switzerland into Massachusetts in 

Michigan in. 1870. They are black and 1869. They are a dual-purpose breed of 

polled, differing from the Angus chiefly in medium size, dark to light brown or gray, 

their unusual hardiness on the range and Milk is of good fat content, moderate in 

in severe climates, and in their coat of quantity. 

thick, soft, wavy hair with a mossy under- Red Polled cattle stand between Short- 
coat. They have given satisfaction on horns and Devons in size, are excellent 
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milkers and mature early. They are pop- 
ular dual-purpose animals, distributed 
mostly in the Mississippi Yalley. 

Brahmans or Zebus, also known as 
Indian cattle, are used in India for milk 
and work. They are characterized by a 
prominent hump over the shoulders, loose 
pendulous skin under the throat and on 
the dewlap. The ears are large and 
drooping. Hair is rather sparse, hide 
thick and relatively free from ticks. The 


around the internal organs, showed more 
shrinkage and a higher percentage of 
cheap parts than beef breeds. The latter 
also matured earlier. .In Missouri the 
Shorthorns stood first in power of beef 
production and in quantity of fat. Angus 
was first in palat ability of meat and in 
all around excellence, followed by Short- 
horns, grades and Herefords. All pure 
breeds and grades proved better than 
scrubs. In North Carolina, however, 
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Brahmans are practically immune to 
Texas fever and endure hot weather well. 
Distribution from New Orleans to Browns- 
ville, Texas. 

Africander cattle were introduced into 
Texas from South Africa in 1931. The 
horns droop downward or point back- 
ward. The hump is rounder than that of 
the Brahmans. The Africander is excep- 
tionally hardy, of a dark red color, adap- 
table to poor feed and inclement weather. 

Breeding Qualities of Different 
Breeds. It is generally believed that so- 
called beef breeds are better for beef pro- 
duction than dairy breeds or scrubs. The 
reasons given for this superiority, how T - 
ever, are often incorrect. A comparison 
of breeds at the Michigan Station showed 
no constant differences in meat produc- 
tion among beef, breeds. Dairy breeds 
made poorer gains, laid on : more fat 


scrubs proved more profitable than grades 
on cottonseed meal and hulls. At the 
Minnesota Station no constant differences 
were found in the fattening qualities of 
grades from different breeds. Angus and 
Shorthorns proved equally good at the 
Iowa Station. In Kansas Shorthorns were 
slightly superior to scrubs in economy of 
gain and percentage of dressed weight. 
Native steers did better than pure breeds 
in Utah. At Toronto no differences were 
noted in beef qualities of pure breeds, but 
good grades made better gains than 
scrubs. Holsteins proved superior to 
Shorthorns and Herefords in Maine. 

The experimental comparison thus fails 
to show tha^ 100 pounds of gain can be 
produced with less feed by beef breeds 
than by dairy breeds, grades or even 
scrubs. Nevertheless, there are good and 
sufficient reasons for choosing beef breeds 
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for the production of beef. Beef breeds 
lay on fat in the best cuts of steak and 
roasts on the back, while the dairy breeds 
accumulate fat around the internal or- 
gans. Tallow may constitute as much as 
32 per cent of the carcass of a Jersey 
steer. The contour of such animals re- 
mains angular when they are fattened 
and they bring a smaller price on the 
market. 


Much speculation has been indulged in 
concerning the factors which determine 
sex, and numerous theories have been 
proposed, which cannot be discussed here. 
Suffice it to say that none is perfectly 
satisfactory. At the Maine Station 82 
cows served during the first part of heat 
produced 31 bulls and 51 heifers, and 76 
cows served in the last part of heat pro- 
duced 42 bull and 34 heifer calves. There 
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Period of Gestation and Other Phys- 
iological Data. The average duration 
of pregnancy in cows is 285 days, the 
extremes being 240 and 336 days. Bull 
calves . are usually carried a few days 
longer than heifers. In young heifers 
and very old cows the period is often 
shorter than the average. At the Maine 
Station the average was found to be 282 
days for bull and. heifer calves. The 
weight of calves at birth varies from 50 
to 130 pounds. At the Maine Station the 
average weight was found to be 73.6 
pounds, the average weight of bull calves 
being 76.8 pounds, and of heifers 70.1 
pounds. 

Having determined upon the time of 
the year calves are desired one need only 
refer to the following convenient table, 
prepared by the U.S. Bureau of Animal 
Industry, to learn when the cows should 
be bred. 


are other experiments at variance with 
these results, and no conclusions can be 
drawn regarding the influence of the time 
of service upon the detennination of sex. 
Statistics compiled on 3614 calves do not 
substantiate any theory of sex deter- 
mination. Some cows show a tendency 
to produce bull calves, others heifers and 
still others twins. Of 3614 calves, 62 were 
twins. 

The microscopic study of the nuclear 
composition of the reproductive cells, 
sperm and ovum, has disclosed the fact 
that the sex of offspring is determined 
at the time of union of these two cells 
and cannot be changed or influenced by 
the relative vigor or age of parents, or 
by any prenatal event or treatment. Sex 
is irrevocably determined by the chance 
union of unpaired chromosomes in the 
male and female reproductive cells, and 
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can neither be regulated nor predicted by 
man. 

The normal temperature of adult cattle 
is 101° to 102° F. It may be somewhat 
elevated by exercise or lowered by large 
drafts of cold water or exposure to cold. 
Fever temperatures in cattle range from 
103y 2 o to 106° F., or higher. . The tem- 
perature should be taken by inserting a 
thermometer into the rectum and allowing 
it to remain for 3 to 5 minutes. The 
pulse rate is 45 to 50 times per minute. 

Calves. Several systems of raising 
calves are in vogue among different stock- 
men. The calves may be allowed to run 
with the cows and suck at will. They 
may be confined and allowed to suck 2 
or 3 times per day. In this system one 
calf may be allowed to suck 1 or 2 cows, 
or 2 calves may be allowed to suck the 
same cow, according to the flow of milk 
and size of the calves. Calves may also 
be confined and fed fresh whole milk from 
the pail. Again they may be fed on fresh 
skimmilk or separator milk, or on sour 
skimmilk, or even buttermilk or w T hey. 

On the Western ranges, and in other 
localities where beef is the chief object, 
and where the milk is not desired for 
other purposes, the calf is allowed to run 


with the mother. Under range conditions 
this is the only possible economic way of 
raising calves. The sucking calf develops 
into a more promising yearling than the 
skimmilk calf, especially if the latter is 
fed in a careless and irregular manner. 
Without proper care skimmilk calves 
make small, pot-bellied yearlings, which 
in the Western States are known as 
“dogies.” 

Wherever cattle are raised on a small 
scale and there is a good market for milk, 
it does not pay to let calves suck the 
cows. Only calves which wall bring fancy 
prices for breeding purposes can profit- 
ably be allowed to run with the mother. 
Milk will bring a larger price as butter 
than ordinary calves can make from it. 

The results of numerous experiments in 
the United States and Canada are in sub- 
stantial agreement with regard to the 
most economic method of raising calves. 
They should be allowed to suck the cow 
for 3 or 4 days. They will thus get the 
colostrum or first milk and exercise a 
favorable influence in preventing inflam- 
mation of the udder. About the fourth 
day the calves should be separated from 
the cows and fed on whole milk by means 
of an artificial feeder, or taught to drink 


Gestation table for cows {283 days ) 


Day of month 
bred 

Jan. 

Feb. 

Mar. 

Apr. 

May 

June 

July 

Aug. 

Sept. 

Oct. 

Nov. 

Dec. 

Explanation: Find date cow was bred in first column and month bred in top line. The date 
in column below opposite date bred will be the time at which the cow is due to calve 


Oct. 

Nov. 

Dec. 

Jan, 

Feb. 

Mar. 

Apr. 

May 

June 

July 

Aug. 

Sept. 

1 

11 

11 

9 

9 

8 

11 

10 

11 

11 

11 

11 

10 

2 

12 

12 

10 

10 

9 

12 

11 

12 

12 

12 

12 

11 

3 

13 

13 

11 

11 

10 

13 

12 

13 

13 

13 

13 

12 

4... 

14 

14 

12 

12 

11 

14 

13 

14 

14 

14 

14 

13 

5 

15 

15 

13 

13 

12 

15 

14 

15 

15 

15 

15 

14 

6 

16 

16 

14 

14 

13 

16 

15 

16 

16 

16 

16 

15 

7. 

17 

17 

15 

15 

14 

17 

16 

17 

17 

17 

17 

16 

8 

18 

18 

16 

16 

15 

18 

17 

18 

18 

18 

18 

17 

9 

19 

19 

17 

17 

16 

19 

18 

19 

19 

19 

19 

18 

10 

20 

20 

18 

18 

17 

20 

19 

20 

20 

20 

20 

19 

11 

21 

21 

19 

19 

38 

21 

20 

21 

21 

21 

21 

20 

12 

22 

22 

20 

20 

19 

22 

21 

22 

22 

22 

22 

21 

13 

23 

23 

21 

21 

20 

23 

22 

23 

23 

23 

23 

22 

14 

24 

24 

22 

22 

21 

24 

23 

24 

24 

24 

24 

23 

15 

25 

25 

23 

23 

22 

25 

24 

25 

25 

25 

25 

24 

16 

26 

26 

24 

24 

23 

26 

25 

26 

26 

26 

26 

25 

17 

27 

27 

25 

25 

24 

27 

26 

27 

27 

27 

27 

26 

18 

28 

28 

26 

26 

25 

28 

27 

28 

28 

28 

28 

27 

19 

29 

29 

I 27 

27 

26 

29 

28 

29 

29 

I 29 

29 

28 

20 

30 

30 

28 

28 

27 

30 

29 

30 

30 

30 

30 

29 

21 

31 

Dec. 1 

29 

29 

28 

31 

30 

31 

July 1 

31 

31 

30 

22.... 

Nov. 1 

2 

30 

30 

Mar. 1 

Apr. 1 

May 1 

June 1 

2 

Aug. 1 

Sept. 1 

Oct. 1 

23 

2 

3 

31 

31 

2 

2 

2 

2 

..'3' 

2 

2 

2 

24 

3 

4 

Jan. 1 

Feb. 1 

3 

3 

3 

3 

4 

% 3 

3 

3 

25 

4 

5 

2 

2 

4 

4 

4 

4 

5 

•' 4 

4 

4 

26 

5 

6 

3 

3 

5 

5 

5 

5 

6 

5 

5 

5 

27 

6 

7 

4 

4 

6 

6 

6 

6 

7 

e 

6 

6 

28 

7 

8 

5 

5 

7 

7 

7 

7 

8 

7 

7 

7 

29 

8 


6 

6 

8 

8 

g 

8 

9 

8 

8 

8 

30 

9 


7 

7 

9 

9 

9 

9 

10 

9 

9 

$ 

31. 

10 


8 


10 


10 

10 

10 


10 


1 
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whole milk from a pail. As soon as they 
have learned to drink the whole milk 
should be gradually replaced with warm, 
sweet skimmilk, so that the calves are re- 
ceiving nothing but skimmilk at the end 
of 4 weeks. The skimmilk should be fed 
sweet and warm (95° to 100° F.). The 
change from whole milk to skimmilk 
should cover a period of about 2 weeks. 
Two teaspoonfuls of codliver oil per day 
may be added to replace vitamin A in 
whole milk. The skimmilk ration may 
begin at 10 pounds per day and increase 


milk resulted in slightly better gains than 
skimmilk and flaxseed. The skimmilk 
calves, however, were less checked in their 
growth by weaning than were the whole 
milk calves. Cost of gain on full milk 
was 7.6 cents per pound, on skimmilk and 
flaxseed 5 cents per pound. In later tests 
com meal proved best of all grains for 
this purpose. When fed dry after each 
feed of skimmilk it reduced the cost of 
gain to 2 cents per pound for a 90 day 
period. A little clover hay was fed at the 
same time. 
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HEREFORD COW AND CALF 


to 15 pounds at 4 weeks of age, after 
which it may range from IS to 24 pounds. 

Artificial feeders are usually unsatisfac- 
tory. It is better to teach calves to drink 
by using the fingers. Scouring in calves 
is usually due to feeding too much milk, 
or sour, cold or unclean milk. Careful 
attention should be given to these details. 
If scouring persists, the calves may be fed 
small quantities of wheat bran or rye 
bran, or a ^ little lime may be added. 

For their best development calves re- 
quire milk for 4 or 5 months. After that 
time milk may be omitted from the ra- 
tion. Small quantities of grain should be 
fed from the time the calves are 2 or 3 
weeks old. Com meal, Kafir corn meal, 
oatmeal and ground flaxseed or linseed 
meal are best for this purpose. Calves 
may be taught to eat by placing a hand- 
ful of dry meal in the mouth. 

At the Iowa Station the use of whole 


At the Nebraska Station similar results 
were obtained. At the end of a year 
whole milk calves could not be distin- 
guished from skimmilk calves, and the 
profits were much greater in the latter 
than in the former. 

In Minnesota the cost of raising calves 
on whole milk was 3 times that of raising 
them on ^ skimmilk and ground flaxseed. 
An emulsion of skimmilk and oleomarga- 
rine with the addition of brown sugar 
gave good results in Massachusetts. When 
pork was high and veal low, however, 
calves did not give as good returns from 
skimmilk as pigs. At the Indiana Sta- 
tion calves made profitable gains on skim- 
milk alone. 

The Kansas Station recommends that 
skimmilk be sterilized at a temperature 
of 212° F. Calves which received 12 
quarts skimmilk per day with a small 
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quantity of Kafir corn meal made as good 
gains as on whole milk. 

At the Pennsylvania Station milk gave 
better returns in veal than in butter. In 
Utah calves up to the age of 3% months 
required less milk and grain for a pound 
of gain than pigs, but after 5 or 6 months 
they require more than pigs. In Wiscon- 
sin curds obtained from sweet skimmilk 
by heating it to 90° F. and adding liquid 
rennet extract gave excellent gains in 
calves. The Toronto Station found that 
skimmilk was no longer indispensable 
after 2 months. 

In Mississippi cottonseed was found to 
be the cheapest grain for calves. . If fed 
in too large quantities, however, it may 
kill them, as reported by the North Caro- 
lina Station. 

This system of calf raising has been 
thoroughly worked out in Europe also. 
In France it was found that potato starch, 
cooked flaxseed, rice flour, barley meal, 
malt flour or oleomargarine could be 
added to a skimmilk ration with profit. 
Linseed meal proved superior to bran. 

, Similar results were obtained in Holland, 

’ Sweden and other countries. In Sweden 
it was found that less diarrhea developed 
when an artificial feeder was used than 
when milk was fed from a pail. Recent 
experiments in Pennsylvania show that 
prime dairy calves can be raised without 
milk except for the first 2 weeks. A good 
milk substitute was found in a mixture 
containing wheat flour, cocoanut meal 
nutrium, linseed meal and dried blood. . 

The essential points in creep-feeding 
calves on Oklahoma farms are that the 
calves should be early. The November, 
December, January or February calf will 
prove the most satisfactory for creep- 
feeding. The calves should be taught to 
eat grain before they go to grass. Close 
attention to details is absolutely necessary 
in creep-feeding. High quality feed must 
be available in. the feeder at all times. 
Feed spoiled by rain must be removed 
promptly or the calves will scour and go 
off feed. The creep should be located at 
the right place in a suitable pasture. The 
most suitable pasture will be one in which 
the cows have some common loafing place 
where the creep may be placed. 

Early Maturity, “Baby Beef.” Under 
certain circumstances, especially where 
dairying is combined with beef making, 
there is considerable advantage in secur- 
ing early maturity or “baby beef.” This 
problem has received much attention in 
Iowa, Kansas, Minnesota, Michigan, Wis- 
consin, Nebraska, Utah, New Hampshire, 


Colorado and Canada. The amount of 
feed required for a given gain is less in 
young than in old animals, and this fact 
often makes it desirable to begin forcing 
the animals from an early age. Scrubs 
do not mature so early as well-bred cattle 
and only the latter should be chosen for 
the production of baby beef. 

The best plan for securing early matur- 
ity is to have the calves come in the fall. 
They may then be fed on skimmilk and 
grain until the pastures are green in the 
spring, when they should be turned to 
pasture with a daily grain ration. When 
the pasture gets short in the fall the 
calves may be taken up and forced on hay 
and grain to the age of 16 or 17 months. 

In New Hampshire the total cost of 
bringing animals to a fine market condi- 
tion at the age of 16 months was $28.81 
per head. In Michigan it was found the 
early maturing breeds could perhaps be 
sold at most profit at 1 year of age if 
pushed from the start. In Colorado 
calves from 7 to 10 months of age were 
forced with good profit for 178 days on a 
ration containing corn, oats, sugar beets 
and hay. The Iowa, Nebraska and Min- 
nesota Stations have shown that a com- 
bination of dairying and beef production 
may be made very profitable. Dairy 
Shorthorns give good returns in milk, and 
steers from these cows make the best of 
beef. After milk was withdrawn from 
the ration, corn gave better results than 
a ration of gluten meal, bran and linseed 
meal. After weaning, a ration of alfalfa, 
com meal and oats was found very effec- 
tive. In Illinois corn silage proved better 
than shock corn in forcing baby beef. 

It has been thoroughly demonstrated at 
the Minnesota, Iowa, Utah, and Canadian 
Stations that, after weaning, calves may 
be maintained on a good growth ration of 
hay, silage and common farm grains, and 
then forced so as to be in market condi- 
tion at 1 or 2 years of age. Better prices 
are thus obtained for farm crops than if 
sold directly. At the Canadian Stations 
baby beef was produced most cheaply 
on- corn silage, with ground barley and 
peas, and linseed meal. Profits in baby 
beef from skimmilk calves were much 
greater than when whole milk was fed. 
When a forcing ration is given during the 
first year, the animals may not endure 
feeding the second year. Their health 
fails and there is financial loss. If forced 
from early life, calves should be finished 
off soon after the end of the first year or 
not later than 18 months. In Kansas 
skimmilk calves, fed alfalfa and corn for 
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7 months, proved to be as valuable for 
the production of baby beef as calves 
raised with the cows. “The farmer who 
raises and fattens mature steers has to 
furnish pasture for his cows, the yearlings, 
the 2-year-olds, and often for the 3-year- 
old steers. He waits 3 . years from the 
time the calf is bom until he realizes on 
the investment, and only one-fourth of 
his herd are cows producing calves. If 
the farmer will produce baby beef, he 


DAIRYING — CATTLE 

forced, but should be fed so as to gain 
1 to 1% pounds per day after 4 months 

of age. 

If calves are to be fed for veal they 
should be forced from the start on milk 
and grain. In some markets the top 
prices are obtained only for calves which 
have been fed exclusively on whole milk. 
In general calves should be in prime veal 
form at 6 to 8 weeks of age. In Europe 
this plan is generally adopted and calves 
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can fill his pasture to the full limit with 
cows producing calves, and he will realize 
on the calves 12 months from the date of 
their birth. Capital is turned annually 
instead of once in every 3 years. The 
farmer's grain will produce from 50 to 
100 per cent more pounds of baby beef 
than it will of beef from a mature steer, 
and the baby beef animal has sold for as 
high prices per hundred as has the aver- 
age steer. 

“In producing baby beef, the farmer 
can market his heifer calves at the same 
price as his steers, and will usually get 
more for the 12-month-old heifer than he 
would for the same animal if kept until 
maturity." 

In raising calves for dairy or breeding 
purposes or for the production of mature 
beef at the age of 3 years or older, the 
same general plan of feeding should be 
adopted as outlined above, except that 
after weaning, the calves should not be 


are muzzled to prevent them from eating 
straw or bedding. They are given a 
little chalk or ground shells to prevent 
scouring.^ 

Fattening Steers. Conditions Af- 
fecting the Gains, Steers vs. Heifers. 
At the Iowa Station a comparison was 
made between steers and heifers, spayed 
and unspayed, with reference to their beef 
qualities. Spaying temporarily retarded 
growth. Steers gave .the largest profits, 
unspayed heifers the least. The percent- 
age of dressed weight was about the same 
in all. The heifers gave more rib and 
loin cuts than the steers. In later tests 
spaying was found of little if any benefit 
and heifers gave more profitable carcasses 
on the block than steers. The cost of 
feeding and rate of gain was practically 
the same for steers and heifers. There 
is a prejudice in many markets in favor 
of the steer even when heifer carcasses 
are of better appearance. 
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Shelter. The results of comparison 
of indoor and outdoor feeding do not 
show any great uniformity. Range steers, 
or any steers which are not accustomed to 
being handled, are more or less worried by 
confinement and may fail to make satis- 
factory gains. Such animals do best 
when given the liberty of yards with ac- 
cessible shelter. Steers generally eat more 
in yards than in stalls. In winter more 
feed may be required for a given gain in 


Range Conditions and Range Steers. 
It is a matter of common knowledge that 
the day of the old cattle kings has gone. 
The Western ranges, however, still pro- 
duce a large percentage of the cattle 
which serve as feeders for the big cattle 
markets. In former years no attempt was 
made to feed or shelter range cattle in 
winter. Now the majority of cattle 
ranchers raise forage for winter feeding. 
The estimated cost of running cattle on 
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outdoor feeding than in warm barns. 
Many experiments have shown no differ- 
ence in favor of either indoor or outdoor 
feeding. Comparisons of feeding in box 
stalls and stanchions are mostly in favor 
of box stalls. Only gentle or dehorned 
animals should be turned together in box 
stalls. In Nebraska, steers fed in box 
stalls made better gains than those in 
open sheds. In Minnesota more economi- 
cal gains were made in open sheds than 
in stables. The cost of providing barns 
and sheds will largely determine the ques- 
tion with different stockmen. As a rule a 
certain amount of exercise seems neces- 
sary to the best results in fattening, espe- 
cially if the period is long, but shelter 
should be accessible so that the cattle 
may not suffer from severe storms. 

Experiments in Illinois indicate that, 
while exercise is expensive from the stand- 
point of feed cost, the amount of walking 
required of cattle even on scant pasture 
does, not have a detrimental effect on the 
quality of the beef. On the contrary, it 
appears that heavy exercise makes beef 
more tender. 


the range is $2 to $4 per head per year. 
One bull is allowed to every 25 to 50 
cows. It is not considered desirable that 
range heifers should have calves until 
they are 2 or 3 years old. A certain per- 
centage of cows are barren or abort, but 
about 80 per cent of range cows should 
drop calves. 

At the Iowa Station it was found that 
range steers could not be bought and fed 
with as much profit as may be obtained 
from a herd bred for the purpose of com- 
bining dairying and beef making on the 
same farm. Range steers vary exceed- 
ingly in their fattening qualities and in 
the profit which they return. If they are 
wild or of sullen disposition they make 
poor gains. They cannot be fed an ex- 
cessively large grain ration and cannot be 
forced for a long period with profit. At 
the Minnesota Station it was found that 
range steers weighing 1200 pounds could 
be brought to good condition within 130 
days on 9 pounds of mixed meal daily 
(bran, barley, com and linseed meal) with 
silage and hay. Beef was thus produced 
at a cost of 3.8 cents per pound. A num- 
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her of large companies have for years 
been engaged in the business of feeding 
range cattle. During the 11 years from 
1886 to 1897 the Standard Cattle Com- 
pany fed 49,648 cattle from 4 to 5 years 
of age. The average length of the feeding 
period was 186 days, the average weight 
at the beginning of the feeding 1036 
pounds, at the close 1260, the average 
daily gain 1.2 pounds, the average grain 


more profit was found in 2-year-old than 
in 3-year-old steers. At the Ottawa Sta- 
tion the cost of 100 pounds of gain was 
as follows: In calves 34.89, in yearlings 
$7.23, in 2-year-olds $7.45, and in 3-year- 
olds $13.75. 

The following table prepared from re- 
sults obtained in American and foreign 
experiments, indicates the influence of the 
age of the animal upon the rate of gain : 


Age of cattle 
in yrs. 

Av. age 
yrs. 

No. of 
localities 

No. of 
trials 

No. of 
animals 

Av. gain per 
day in lbs. 

U to l 

% 

4 

19 

70 

2.30 

1 to 2 

m 

12 

41 

361 

2.09 

2 to 3 

2% 

16 

50 

506 

158 

3 to 4 

3% 

7 

27 

208 

1.44 

4 to 5 

4% 

1 

2 

13 

49,654 

1.20 


ration 16.7 pounds, and the average hay 
ration 12 pounds. 

A study of the growth of purebred 
Herefords on Montana range land from 
calfhood to maturity, showed that little 
change of weight occurred after the age 
of 3% years, and that the maximum pro- 
duction of milk by range cows comes at 
the age of 6, the ages of 4 to 8 being the 
best producing years. 

Forest lands contribute a large percent- 
age of the year-round feed of cattle on the 
coastal plain of Georgia, furnishing graz- 
ing March 15 to October 15. Forest pas- 
turage must be supplemented by tame 
pasture of Bermuda,, carpet grass and an- 
nual lespedeza. 

Age and Gains. The amount of feed 
required for a pound of grain increases 
with the age of the animals. The cost of 
gain also increases in the same proportion, 
while the rate of gain decreases as the 
animals grow older. In young calves a 
pound of gain has been produced for each 
IY 2 to 2 pounds of dry matter fed. The 
required amount gradually increases until 
adult age, when from 10 to 12 pounds of 
dry matter are consumed for each pound 
of gain. The same law holds good for 
sheep and pigs. 

In Alabama 18-year-old oxen -were fed 
at a loss, while young steers made good 
gains on the same feeding stuffs. At the 
Maryland Station is was found that dairy 
cows 6 years old or less could be fattened 
at a fair profit, while cows 8 to 10 or more 
years old were fed at a loss. Work oxen 
6 years old were fattened at a good profit. 
In Colorado, Oklahoma, North Carolina 
and other States, as well as in Canada, 


The majority of the 4-year-oids in the 
above table were fed by the Standard 
Cattle Company. The figures for the 
other ages are compiled from experiments 
in such a variety of localities and with such 
a variety of feeding stuffs that we may 
safely assume considerable reliability for 
the accuracy of the average daily gains 
indicated by the different ages. 

Length of Feeding Periods and 
Gains. In general the longer the fatten- 
ing period the larger the amount of feed 
required for a given gain. At the Kansas 
Station it was found that for a feeding 
period of 56 days 730 pounds of grain 
made 100 pounds of gain, while for a 
period of 182 days 1000 pounds of grain 
were required for the same gain. In some 
animals it costs 4 times as much to pro- 
duce a pound of gain at the end as at the 
beginning of the feeding period. Forced 
feeding, especially for long periods, is an 
unnatural process. There is a limit in all 
cases to the amount of fat which an 
animal can be made to lay on. Nature 
may then protest by failure of appetitie, 
lessened ability to make good use of food, 
or in other ways against a continuation of 
the forcing process. When cattle reach a 
good market condition they should be 
promptly sold. The last few pounds of 
gain are very expensive. 

In Texas a desirable market finish was 
produced in yearling steers by feeding 
periods of 200 days on rations of 25 to 30 
per cent concentrates, and 70 to 75 per 
cent roughage. This was nearly twice as 
long as was required for fattening with 
high grain rations, but permitted the use 
of large amounts of roughage which re- 
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dueed feed costs. The rate of gain, per 
cent of shrinkage, dressed yield and car- 
cass grades all favored the high grain ra- 
tions. 

Effect of Dehorning. At the various 
stations where dehorning has been tested 
it caused a loss of 7 to 50 pounds in 
weight per head. Steers required from 5 
days to 2 weeks to regain their original 
weight. The check in growth of steers 
due to dehorning is therefore not serious 
enough to outweigh the advantage of 
greater docility. If range steers or animals 
with an ugly disposition are to be fed in 
confinement with safety they must be 
previously dehorned. 

Grains for Steers. Cattle cannot be 
successfully fattened without the liberal 
use of grain in the rations. The value of 
the grains which are commonly fed to 
cattle may be discussed at this point. 

Corn, for the greater portion of the 
country, unquestionably stands at the 
head of the list of grains for economy and 
effectiveness in beef production. It may 
be fed as the only grain in the ration in 
feeds of from 4 to 18 pounds a day, but 
better results are usually obtained when 
small amounts of cottonseed meal, linseed 
meal, barley, wheat or peas are fed with 
the corn. 

At the Colorado Station corn and wheat 
appeared to be about equally effective, but 
on shipping the shrinkage was much less 


in the corn-fed steers. The latter were 
also far ahead of those fed on barley with 
or without sugar beets. Corn proved 
slightly superior to Kafir corn in Okla- 
homa, and about equal in feeding value 
to wheat meal in Ohio. In Pennsylvania 
corn showed a higher feeding value than 
wheat. In Virginia corn, either whole or 
ground, made greater and cheaper gains 
than cottonseed products, the cheapest 
gains being made on whole corn (12 
pounds per day), with hay and silage. In 
Texas corn crops proved more profitable 
when used during the whole feeding period 
than when used to finish off steers which 
had been fed on cottonseed products. 
Gluten meal was found superior to lin- 
seed meal in Ohio, In Illinois gluten meal 
produced the required market finish in 
steers most cheaply of several rations 
tested. 

Many experiments have been made to 
determine the relative value of dry and 
soaked corn ' and to compare unhusked 
ears, corn in the ear, whole shelled corn 
and corn meal. At the Kansas Station 
less corn was found in the droppings of 
steers when the corn was fed soaked than 
when dry fed. If it costs more than 6 cents 
per bushel to soak the corn it will not pay. 
Where the stock grower raises his own 
corn he cannot afford to expend any labor 
on it after it is matured. It should be 
fed in the ear without husking. In that 
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form it is about as effective as corn meal, 
and the cost of husking, handling and 
grinding is saved. If hogs are allowed to 
follow steers in the feed lot all the undi- 
gested corn is utilized by the hogs. (See 
under Swine.) In Iowa the use of whole 
com resulted in cheaper gains than corn 
and cob meal. In one test at the Kansas 
Station whole corn proved equal to corn 
meal, in another slightly inferior. About 
15 per cent of the whole corn was passed 
in the manure and 6% per cent of the 
corn meal. All of the former and prac- 
tically none of the latter can be utilized by 
pigs. At the Minnesota Station it was 
found that steers would eat much more 
corn meal than they could digest, and it 
was thus wasted. Corn meal fed to steers 
at pasture did not give profitable returns. 
The meal was apparent^ carried out of 
the alimentary tract by the green feed be- 
fore it was digested. The economy of 
feeding corn whole is also shown by ex- 
periments in Wisconsin. At the Texas 
Station a considerable saving was made 
by feeding corn, cob and husk coarsely 
ground together. 

Barley, especially the bald variety, 
may be fed as the only grain or in com- 
bination with other grains. At the Mon- 
tana Station barley gave profitable re- 
turns when fed- to steers with alfalfa or 
clover. It was found that % pound bar- 
ley per day for each 100 pounds live 
weight of the steers was sufficient to pro- 
duce good gains. In North Dakota bar- 
ley gave greater and faster, but more ex- 
pensive gains than bran and shorts. In 
Utah barley was found to be cheaper 
and more effective than pea meal for 
steers. Barley produced nearly as rapid 
gains as corn in Colorado, but shrinkage 
in shipping was greater. In Scotland 
barley bran produced more profitable gains 
than linseed or cottonseed meal. In Ger- 
many excessive feeding of the distillery 
refuse of barley and other grains had an 
unfavorable effect on the quality of beef. 
At the Woburn Experiment Farms it was 
found that dried brewers' grains could not 
be profitably used to replace all the hay 
in a ration for steers. When replacing 
part of the hay they made rapid gains. 

Beans have been but slightly tested in 
feeding experiments with steers, although 
they are fed to a considerable extent. 
“Jack bean" meal was not relished by 
steers in Mississippi and proved to be very 
indigestible. At the Kansas Station soy 
bean meal proved equal to cottonseed 
meal in feeding value and much superior 
to linseed meal. This meal may well be 


fed with a larger quantity of com or 
Kafir corn. At Woburn horse bean meal 
produced rapid gains in steers. 

Cottonseed constitutes the most im- 
portant ration for steers in the Southern 
States. Pound for pound it is superior to 
all other grain feeds in effectiveness in 
beef production. It may be fed raw, 
boiled, roasted or ground. It may be the 
only concentrated food in a ration or may 
be fed in conjunction with corn, Kafir 
corn or ^other less highly nitrogenous 
grains. Neither cottonseed nor cottonseed 
meal is a safe feed if allowed to become 
rancid or dark colored. The meal should 
be perfectly fresh and of a yellow color. 
Cottonseed may be used as a complete 
ration for steers, the meal constituting 
the concentrated feed and the hulls serv- 
ing as coarse fodder. There is also a 
“cottonseed feeder" on the market sup- 
posed to contain 4 parts hulls and 1 part 
meal. 

At the North Carolina Station good 
gains were made on an exclusive diet of 
cottonseed meal and hulls for a period of 
81 days. The meal and hulls were fed in 
the proportion of 1 to 4. They may be 
fed for different purposes in proportions 
ranging from 1 to 1% to 1 to 7. The 
ratio 1 to 1% is well suited to rapid fat- 
tening. The hulls alone are not sufficient 
for maintenance, except perhaps those 
from green seed. 

At the Texas Station cottonseed meal 
and hulls proved equal or superior to any 
other ration. Roasted or boiled cotton- 
seed was found more palatable and less 
laxative than raw seed, but the cheapest 
gains were made on the raw seed. The 
best ration of meal and hulls for cheap- 
ness was 1 to 5 or 6, for rapid gains 1 to 
3. Cottonseed did not produce any strik- 
ing effect on the quality of the beef, but 
made a harder tallow than corn. 

At the Arkansas Station cottonseed 
proved to be the cheapest and best grain 
for cattle. The whole seed was equal to 
the meal and hulls for a period of 60 days, 
but the extra quantity of oil in the whole 
seed caused loss of appetitie in longer 
periods of feeding. The hulls should be 
fresh and free from seed, otherwise they 
may cause scouring. Hay may be fed if 
the animals scour. A ration containing 
8 pounds cottonseed meal and 25 pounds 
hulls gives results equal to com feeding. 

In Mississippi 1 pound cottonseed meal 
proved equal to 1.66 pounds cottonseed or 
1.9 pounds corn, and 1 pound of gain 
was produced by 2.4 pounds cottonseed 
meal. Cottonseed meal was fed in ra- 
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tions of 5% pounds per day without harm, 
but 7% pounds was too heavy a ration. 
The Oklahoma Station found cottonseed 
less satisfactory when fed alone than when 
combined with other grains. It rarely af- 
fects the health of steers except when fed 
to excess for long periods of hot weather. 
Eight pounds is considered a maximum 
feed and 4 to 6 pounds gave better re- 
sults. Cattle may then lose appetite, but 
are not seriously affected. In the North- 


more Kafir corn meal than corn meal was 
required for a given gain. Kafir corn was 
found to be more digestible when soaked, 
and enough more effective when ground 
to pay for grinding. 

Linseed Meal is fed to steers and 
other farm animals for its beneficial 
action on the general health, as well as 
for its nutritive qualities. It should be 
fed in small quantities as a part of the 
grain ration. In Iowa it was found quite 
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ern States cottonseed is very effective 
when fed with some other grain, say corn, 
in the ratio of 1 to 4. In Tennessee cot- 
tonseed meal gave best results when 
mixed with com meal in ration of 1 to 

m. 

Kafir Corn, although slightly inferior 
in feeding value to corn, may be sub- 
stituted for the latter in a ration for 
steers. At the Kansas Station its feed- 
ing value proved to be somewhat lower 
than that of corn, and its fat was less 
digestible. Roth red and white Kafir corn 
were found to be almost equal to com in 
long fattening periods for steers. Com 
meal was better digested than Kafir corn 
meal, 5% per cent of the com meal, 12 
per cent of the red and 14 per cent of 
the white Kafir com meal being found in 
the manure. Red kafir com proved some- 
what superior to the white variety. 

At the Oklahoma Station 10 per cent 


inferior to corn meal for steers at pas- 
ture, and proved inferior to gluten meal 
in Ohio. At the Kansas Station an ex- 
clusive diet of linseed oil cake did not pro- 
duce as good results as com meal or a 
balanced ration. In Canada linseed meal 
added to a ration of grain and silage gave 
excellent results. Linseed cake was found 
a more profitable feed in England than 
cottonseed meal or dried brewers’ grains. 
In Scotland it gave greater but more 
costly gains than cottonseed meal and 
oats. 

Oats have not given very favorable re- 
sults in fattening experiments with steers. 
Practical feeders, however, secure good 
profits from them when fed with other 
grains. In recent years oats have been 
fed to steers less extensively than barley 
and wheat. In Texas oats proved equal 
to corn chops for fattening steers, while 
in Wyoming chopped oats were fed at a 
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loss, and in Canada oats in the sheaf had 
a smaller feeding value than wild rye 
grass. An experiment with oatmeal in 
Canada showed it to be far inferior to 
wheat. 

Peanutmeal. In Florida yearling 
steers made good gains on rations con- 
taining 2 pounds peanutmeal, 12 pounds 
shelled corn, 3 pounds legume hay, and 
corn or sorghum silage. 

Peas, whole or ground are extensively 
fed in Canada and the Northern States. 
In one test at Toronto pea meal was found 
slightly inferior to corn meal, while in a 
later trial it gave greater but more costly 
gains. Peas and oats as a grain ration 
proved far inferior to wheat or oatmeal. 
Pea meal constitutes a portion of the 
mixed meal which is almost universally 
used in feeding steers in Canada. The 
large cattle feeding companies report good 
results from peas in fattening steers. 


in Oregon, but the gains were costly and 
the meat^ did not mature so well as in 
steers which were fed ground wheat. In 
Wyoming cracked wheat was fed to steers 
at a loss. Frozen wheat has as high a 
feeding value as uninjured wheat and may 
be fed to steers with good profit. . In 
Canada the use of frozen wheat and silage 
resulted in good gains and an excellent 
quality of beef. In England it was found 
that wheat could profitably be used to re- 
place linseed meal in fattening steers. 
Chopped wheat with corn silage and hay 
gave good results in Idaho. In Nebraska 
wheat showed a feeding value 5 per cent 
greater than corn. Hogs following steers 
fed on wheat made profitable gains. 

At the Toronto Station the following 
results w r ere obtained in a comparison of 
corn, peas and oats for steers. Besides 
grain the steers received roots, silage and 
hay: 




Grains 

Daily gain 
per head 

Cost per 
lb. of gain 

Cost per steer 
Oct. 1 to June 1 

Com 

1.91 lbs. 

4.8 cts. 

$20.75 

Peas 

1.83 “ 

5.2 * 

22.50 

Oats 

1.60 “ 

5.8 “ 

25.10 


Wheat should not constitute the whole 
or even a large part of the grain ration 
for steers, except when the market price 
is low r . In Minnesota it was found that 
wheat could be fed with profit and ad- 
vantage to fattening steers when the mar- 
ket price was not higher than 47% cents 
per bushel. In Colorado wheat, with or 
without sugar beets produced good gains 
in steers. The shrinkage on shipping was 
greater than with corn, but less than with 
barley. Ground wheat proved superior to 


The best grain feeds for beef production 
in the corn belt are corn, Kafir com and 
linseed meal; in the Northern and West- 
ern States com, peas, barley, wheat and 
linseed meal; and in the South cottonseed, 
corn, Kafir corn, and soy bean. 

The average amount in pounds of dif- 
ferent grains required for 100 pounds of 
gain in steers is shown in the following 
table, which is prepared from more than 
100 experiments involving over 750 ani- 
mals: 


Barley 

Com 

Kafir corn 

Oats 

Peas i 

Wheat 

Mixed 

grain 

914 

1,028 

1,058 

1,032 

911 

1,090 | 

871 


ground barley. At Toronto wheat bran 
was found more valuable for feeding pur- 
poses than whole wheat or wheat flour, 
and the new process bran gave the best 
results. In Maryland the new and old 
process wheat bran proved to be of equal 
value. In Oregon and Pennsylvania wheat 
alone was less effective than when mixed 
with corn or some other grain. Steers 
did better than pigs on wheat in the sheaf 


In the majority of feeding experiments 
a mixture of grains has been found more 
effective than any one of the grains in 
the mixture, and this fact also appears in 
the table of averages just given. 

Coarse Fodder for Steers. A portion 
of the ration for steers must always con- 
sist of forage plants or roots. This part 
of the ration may be given as pasture, by 
soiling or by feeding hay, silage or roots 
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in stalls or yards. The results obtained 
from experiments in pasturing steers are 
not, very uniform. In Iowa steers often 
lost weight when turned on pasture, even 
when grain was fed. The loss was ap- 
parently due to exposure to heat and an- 
noyances from flies. In Oklahoma steers 
on bluegrass pasture made very small and 
unsatisfactory gains for a period of 105 
days. At the Ohio Station, when nearly 
finished, steers were turned on pasture 
without change in their grain ration, they 
were checked in their growtli or actually 
lost in weight. The same experience was 
had in Canada. In Minnesota sorghum, 
oat or rape pasture supported steers 
longer than field peas or corn, which latter 
do not sprout again after being eaten off. 
In Montana, alsike clover made excellent 
pasture. 

The results obtained at several experi- 
ment stations indicate that it does not pay 
to feed grain to steers at pasture. This 
practice, however, is followed by many 
practical feeders with excellent results. 
Much depends upon time of year and 
condition of the pasture. Steers ordi- 
narily gain rapidly on good pasture. 
Under no circumstances should a sudden 
change be made after the steers are 
finished, from stalls to pasture or vice 
versa. A check or loss in weight is almost 
sure to follow. In Nebraska, grain feed- 
ing was profitable when steers were mar- 
keted in the fall but not when they were 
held till spring. Cattle fattened ex- 
clusively on pasture in Illinois graded only 
medium because of yellow fat and lack 
of finish. But cattle fed a full grain ra- 
tion on pasture produced a meat as palat- 
able as that from steers fattened in dry 
lot. Yellow fat w r as not objectionable to 
all consumers. Experiments in Virginia 
showed rapid pasture improvement when 
properly fertilized. Phosphorus w T as most 
needed, but nitrogen stimulated the 
grasses, and potash helped the legumes. 
Without adequate phosphorus in the ra- 
tion, the Idaho Station found that steers 
made poor gains and were unthrifty. 
Free access to a mixture of 2 parts bone- 
meal and 1 part salt remedied this defi- 
ciency. Texas steers made a greater and 
cheaper gain when they w r ere finished in 
the dry lot after pasturing on sudan grass 
during spring and summer. 

Soiling is a practice which is most 
largely followed by dairymen. It has not 
been tested to any great extent in fatten- 
ing steers. In Massachusetts steers made 
much more rapid gains on soiling. than on 
pasture. By the former method they ate 


more feed and the profits were about the 
same. Soiling with rye, clover and com 
was found equal to pasture in Pennsyl- 
vania. In Utah pasturing, soiling and 
feeding hay seemed to be equally effective. 

Roots are perhaps most valuable dur- 
ing the first part of the fattening period. 
From 40 to 50 pounds per day may be 
fed at first and the amount should be 
gradually diminished. In England it was 
found that more than 30 pounds of roots 
per day w r as apt to cause scouring. In 
Utah roots showed no advantage over 
ordinary air dried fodder. Steers fed on 
roots had larger vital organs, less fat and 
a smaller percentage of dressed weight 
than those winch received dry fodder. 
Roots were, therefore, considered unprofit- 
able as feed for steers. Silage is a more 
economical feed for steers than roots. Re- 
sults secured in feeding experiments with 
the various kinds of roots are noted be- 
yond under Roots for Steers . 

The use and value of coarse fodders 
most commonly fed to steers may be 
briefly discussed at this point, alphabeti- 
cally. 

Alfalfa Hay, throughout the regions 
wiiere it is extensively grown, is one of 
the most important hays for cattle. At 
the Colorado Station 1 pound of alfalfa- 
hay was found equal to 2.69 pounds corn 
silage. It proved equal to corn fodder 
pound for pound. The addition of grain 
to an alfalfa ration greatly increased the 
gains, but did not lessen the amount of 
hay eaten. In feeding steers a greater 
profit was derived from alfalfa than from 
corn fodder or silage. In Arizona 18 
pounds of alfalfa hay and 2.6 pounds of 
wheat w r ere required for 1 pound of gain. 
It proved better than sorghum, but w T hen 
fed with corn fodder, Kafir corn fodder 
or sorghum greater gains were made than 
w’hen alfalfa was fed alone. In Utah 
alfalfa silage was inferior to corn silage, 
but the hay was superior to timothy or 
wild hay. In Nevada from 15 to 21% 
pounds of alfalfa hay were required for 1 
pound of gain in 2-year-old steers. With 
full feeds of alfalfa only a small amount 
of grain is required to make rapid gains. 

At the Utah Station it w r as found that 
alfalfa cut just before blooming made bet- 
ter gains in steers than when cut in full 
bloom or 1 w r eek after full bloom. The 
early cut of both the first and second crop 
proved to be superior. To secure the best 
feeding value it should therefore be cut 
between medium bloom and first full 
flower. The digestibility remains the 
same from the period of bud to that of 
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full flower. Pound for pound the third 
crop was found to have the highest feed- 
ing value, followed by the first and second 
crops. The leaves proved to be 2 or 3 
times as nutritious as the stems. 

Buffalo-Grass Hay may well be fed 
to fattening steers wherever it is grown to 
such an extent as to make its harvesting 
economical. In Kansas it was found to 
be better than prairie hay and far supe- 
rior to timothy. 

Chess is often fed to steers, but there 
is very little experimental evidence con- 
cerning its value. In Oregon it proved 
slightly inferior to clover hay, but was 
valuable in a maintenance ration winter- 
ing cattle. 

Dried Citrus Pulp from the canneries 
in southern Texas proved to have con- 
siderable feeding value. 

Clover in the Central and Eastern 
States occupies the position in rations for 
steers which is filled by alfalfa in the 
West. In Tennessee the first crop had a 
greater feeding value and was better rel- 
ished than the second crop, which caused 
salivation. In Mississippi greater and 
cheaper gains were made on clover hay 
than on shredded corn stalks, cowpea hay 
or crabgrass. In Indiana steers made bet- 
ter gains on chopped than on whole clo- 
ver hay. 

Corn throughout a large portion of the 
country furnishes the chief coarse fodder 
for steers. It may be fed in the form of 
corn stover, corn fodder, pulled fodder, 
shredded com stalks, com shives or the 
{ ‘new corn product,” silage or as a soil- 
ing crop. As a rule corn can be most 
economical^ harvested and fed in the 
form of silage. 

In Colorado 1 pound corn fodder was 
found equal to 2.4 pounds corn silage. In 
Iowa com fodder proved superior to timo- 
thy hay, corn silage or sorghum silage. At 
the Illinois Station the digestibility of corn 
fodder and com silage for steers was 
found to be the same. The fodder gave 
slightly larger gains in yearling heifers 
than silage. The heifers which were fed 
silage ate more and required more feed 
for a given gain. In Arizona the fodder 
was equal to alfalfa. Silage was superior 
to carrots and mangel-wurzels in Idaho. 
At the Maryland Station corn fodder gave 
best results when shredded moistened and 
mixed with the grain ration. It was then 
more digestible, better relished and eaten 
more completely. The fodder showed 
twice the feeding value of cottonseed 
hulls. The com shives or “new corn prod- 
uct” proved superior to shredded com 


fodder, corn blades or timothy hay. It 
keeps wed, is greatly relished and is con- 
venient to feed. Cattle chew the cud after 
feeding on it as if fed on com fodder or 
hay. 

In Mississippi shredded corn stalks were 
found to require silage mixed with them to 
make them palatable. They were inferior 
to cowpea hay, crabgrass or clover hay, 
but their cheapness more than counter- 
balanced their inferior feeding value. Air 
dried corn fodder was more economically 
stored and handled than silage and was 
nearly equal to silage in feeding value. 

In Massachusetts silage with gluten 
meal gave the best and cheapest gains of 
the several rations which were tried. In 
North Carolina silage with cotton seed 
meal gave rapid gains. Corn silage fed 
in rations of 44 pounds for 11 days, fol- 
lowed by soy bean silage in rations of 
44.8 pounds for 46 days produced moder- 
ate gains without grain. Silage was found 
more palatable than fodder at the Ohio 
Station. In Texas silage proved superior 
to dry fodder in feeding value. In Utah 
the fodder was found to be more effective 
than silage. In Virginia much cheaper 
gains were obtained from silage than from 
hay. In Wisconsin silage with a heavy 
grain ration vras exceedingly effective, 
35% pounds of silage making 1 pound of 
gain. The silage from 1 acre made 700 
pounds of beef. 

Cowpea Hay has been found an exceed- 
ingly valuable fodder for steers in the 
Southern States. In Arkansas it is con- 
sidered the cheapest and best hay for 
cattle. Cowpea hay was found more di- 
gestible than clover hay in Illinois, In 
Tennessee 2 to 3 pounds of cowpea hay 
proved equal to l pound of cottonseed 
meal. Together with grain it may be fed 
in rations of 20 pounds per day. In 
Tennessee the hay made a good substitute 
for cottonseed meal when fed at the rale 
of 2 or 3 pounds for each pound of the 
latter. 

Kafir Corn stover in Oklahoma proved 
somewhat inferior to alfalfa hay but equal 
to corn stover. Kafir com fodder was 
found to be inferior to corn fodder. In 
Kansas Kafir corn stover proved superior 
to corn stover. 

Rye Grass is cut for hay in various 
parts of the country. In Canada it was 
found superior to oats in the sheaf for 
fattening steers. 

Silage is here used to include certain 
kinds of mixed silage. In Maryland a 
silage containing com, sorghum and soy 
bean when fed alone in ration of 40 pounds 
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proved more than a maintenance ration 
for heifers in winter. In Canada the cost 
of gain on corn silage was 27 per cent 
greater than on Robertson’s mixture. 
See under Sunflower. 

Sorghum proved equal to alfalfa for 
steers in Arizona. In Iowa sorghum silage 
was as effective as corn silage, but was not 
so well relished. Hegari silage proved 
nearly equal to alfalfa hay in recent tests 
in Arizona. In New Mexico all of the 
non-saccharine sorghums were readily 
eaten by cattle and were usually preferred 
to alfalfa hay. Sorghum as a soiling crop 
produced rapid gains in Tennessee. In 
Texas it was found that steers shrunk less 
on shipping when fed on sorghum and cot- 
tonseed meal than when fed on meal and 
hulls alone. 

Sugar Cane. In Florida it was found 
that sugar cane harvested from November 
1 to 10 can be kept in good condition for 
feeding for 4% months by shocking in 
round shocks of approximately 1 ton green 
weight. Sugar cane stacked with butts on 
the ground to a depth of 20 feet against 
upright supports is a practical method of 
storage. If the cane is to be used within 
a few weeks after harvesting it can be 
stacked to a greater depth than 20 feet. 
This method is to be recommended when 
large quantities are to be stored. 

Mature beef cows fed shocked sugar 
cane as the only source of roughage 
in three wintering trials remained in a 
thriftier condition than did those fed 
sugar cane silage or grazing carpet grass. 

Soy Bean furnishes an excellent coarse 
fodder for steers. It is mostly fed in the 
form of silage. In Illinois the silage 
proved as digestible as clover hay. 

Straw 7, of various sorts may profitably 
be fed v T ith leguminous forage * plants, 
other hay and grain. Steers usually eat 
straw more freely if given the liberty of a 
yard. Oats furnish the best straw. In 
Canada cheaper gains were made on a ra- 
tion containing wheat straw than where 
hay was used. Oat straw mixed with si- 
lage in the proportion of 1 to 3 makes a 
good roughage for steers. 

Timothy at the Iowa Station proved 
inferior to com fodder, but better than 
sorghum silage. For the maintenance of 
young steers about 19 pounds daily are 
required for each 1,000 pounds of live 
weight. There is no difference in the feed- 
ing value of early and late cut timothy 
hay. The dry matter in timothy hay and 
corn silage was found to be of equal value 
at the Maine Station. In Utah timothy 
proved equally digestible green and as hay. 


It was found inferior to “wild hay.” In 
Illinois, timothy proved inferior to clo- 
ver and tended" to the production of in- 
testinal fat. 

Vetch Hay, from experiments made at 
the Oregon Station, would appear to be 
about equal to clover hay for steers. 

Roots for Steers. In feeding steers 
all roots should be sliced or pulped. They 
may be profitably fed to steers wherever 
they may be produced cheaply. Brief 
notes on a few roots follow: 

Carrots produced smaller gains in 
steers than dry fodders in Utah. 

Cassava has been fed to steers in ex- 
periments at the Florida Station. It is 
a starchy feed and should be fed in com- 
bination with cottonseed meal, cowpeas 
or velvet beans. The profit from feeding 
cassava w r as greater than from corn, but 
less than from cottonseed. 

Potatoes are often fed to steers when 
the potato market is low, but very few 
experiments have been made to test their 
value. In Germany it was found that 
they could be fed to steers in rations of 
60 pounds per day in combination with 
clover hay and linseed meal. 

Sugar Beets were found to have a feed- 
ing value of $3 per ton in Colorado. In 
Wyoming when used in rations of 14 
pounds per day with alfalfa hay they 
made profitable gains. Beet leaf silage 
did not show much feeding value in Ger- 
man experiments. 

The residues from the manufacture of 
beet sugar are fed in enormous quantities 
to stock in Europe and in this country. 
In France beet pulp has been fed to steers 
in rations of 115 to 126 pounds daily to- 
gether with alfalfa and linseed meal. The 
steers made good gains. The beet sugar 
factories throughout the country are sell- 
ing pulp to the farmers, or giving it to 
them for hauling away. Reports thus far 
received are favorable to its use. 
Miscellaneous Feeds for Steers: 
Condimental and Medicinal Feeds, 
according to careful investigations at the 
Connecticut, Massachusetts and New 
Hampshire Stations, are compounded of 
well-known feeding stuffs and common 
drugs and sold at a ridiculously high price 
as compared with their value. The price 
charged for these patented feeds is from 
3 to 10 times their real value and the 
extravagant claims made for them are 
quite unfounded. 

Molasses of different origin has been 
fed much more extensively in Europe than 
in this country. In Texas it did not im- 
prove a ration containing silage. In Kan- 
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sas it was found to be of little value for 
fattening steers. In France it was found 
valuable for making inferior hay more 
palatable. The use of molasses, however, 
is increasing rapidly. 

Water. At the Pennsylvania Station it 
was found that animals which had a 
supply of water before them all the time 
had a better appetite and consumed their 
feed with more relish than steers which 
were watered but once a day. A self- 
watering device saved some work and ap- 
peared to effect economy in amount of 
grain for 1 pound of gain. In North 
Carolina 2% pounds of water were drunk 
by steers for each pound of dry feed (cot- 
tonseed meal and hulls) . It does not pay 
to warm the water for steers except in 
the very coldest weather. In moderate 
weather warming the water proved harm- 
ful at the Minnesota Station. 

Salt. A supply of salt should always 
be accessible to steers, preferably in the 
form of large pieces of rock salt. It has 
been estimated that steers require about 

1 ounce per day for each 1000 pounds of 
live weight. Range steers are sometimes 
salted at regular intervals and sometimes 
left to satisfy their appetites in this di- 
rection by eating alkali. The latter prac- 
tice cannot be recommended except where 
the alkali contains a large percentage of 
salt. 

Loss of Appetite is usually due to feed- 
ing too large rations, to feeding moldy, 
fermented or unclean grain or fodder, to 
feeding one ration too long without change 
or to feeding a too one-sided ration. Get- 
ting off feed is a serious matter in fatten- 
ing steers, and one concerning which no 
detailed advice can be given. Each stock 
raiser must learn by experience how to 
recognize the cause of the trouble and how 
to remedy or prevent it. 

Number of Meals per Day. No valua- 
ble evidence has been obtained from ex- 
periments to determine whether it is best 
to feed steers 2 or 3 times per day. It 
may be well to feed young calves 4 or 5 
times a day. Yearlings probably do bet- 
ter on 3 than on 2 meals per day, while 

2 meals are enough for older cattle. At 
the Utah Station steers made greater and 
cheaper gains on 2 than on 3 meals per 
day. In fact good results are obtained 
when the grain ration is given at a single 
feed each day. 

Rations for Steers. In the hands of 
different feeders satisfactory results may 
be obtained from rations differing greatly 
in nature and composition. All forcing 
rations must contain both grain and coarse 


fodder. The relative proportion of grain 
and coarse fodder, however, will vary ac- 
cording to the nature of each and accord- 
ing to other circumstances. A few 
suggestions from experiments in various 
States are presented in this connection. 

In Kansas steers allowed to graze on 
cowpeas and standing corn fodder and re- 
ceiving cottonseed, made gains at a cost 
of 1.6 cents per pound. In Iowa a varied 
ration made cheaper gains than a single 
one. In finishing steers better results 
were obtained from narrowing the ration 
in the last period than from widening it. 
Changing steers from dry feeds to pasture 
or vice versa caused a period of slow and 
expensive gains. The cost of grain on dry 
feed was greater than on pasture, being 
1.65 cents on grass alone and 4 cents on 
grain and pasture. 

In Iowa narrow rations gave greatest, 
and wide rations cheapest gains. The 
same results w r ere obtained in Kansas 
where in repeated tests corn meal gave 
more profitable returns than balanced ra- 
tions. In Maryland greater gains, a higher 
price for the meat and more profit were 
obtained from a narrow ration. Wide 
rations gave greater gains than narrow 
ones in Maine. (For a discussion of 
"wide” and "narrow” rations, "balanced” 
rations, etc., see under Feeding Farm Ani- 
mals.) This result is in agreement with 
those from experiments in New York and 
Tennessee, as w T ell as in Germany and 
Scotland, At the Maine Station it was 
found that up to 15 months of age greater 
gains were obtained in cattle from a nitro- 
genous ration, while in older steers the 
wide ration gave the best result. The rel- 
ative weight of the internal organs and 
parts of the body and the proportion of 
fat, lean and w r ater was the same from 
both rations. In Michigan a better qual- 
ity of meat was obtained from a nitro- 
genous ration than from corn meal alone, 
while exactly the opposite result was ob- 
tained in New York. 

At Toronto light grain rations were 
found more economical than heavy ones, 
but more rapid gains w r ere made on the 
latter. The most economical method for 
long periods was found to be % pound 
of grain for each 100 pounds of live 
weight at the start, this amount to be 
gradually increased so that the average 
for the w T hole period wrnuld be % pound 
per day for each 100 pounds of live 
weight. Similar results were obtained in 
Montana. At Ottawa it w r as found profit- 
able to omit grain entirely, or nearly . so, 
from the first part of the feeding period. 
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In Utah with steers which were fed 4, 6 
and 8 pounds of grain per day the rapidity 
of gain increased and the cost decreased 
with the increase in the amount of grain. 
At the Ohio Station a heavy grain ration 
proved more profitable than a light one. 
In Minnesota steers which received 25 
pounds of silage and hay per day made 
cheapest gains when fed 8% pounds of 
mixed meal daily. When fed more than 
10% pounds per day they failed to make 
correspondingly increased gains. In other 
words, they were eating more than they 
could digest. In Massachusetts it was 
found that the larger the amount of hay 
fed the greater the cost of gain. 

In Minnesota steers weighing 1050 
pounds ate 25 pounds of silage, 8% pounds 
of hay and 8.6 pounds of corn meal daily. 
Hundreds of rations have been published 
which are suitable for fattening steers, but 
detailed directions cannot be given in this 
matter. Each feeder will compound his 
rations from the feeding stuffs which he 
has or can get most conveniently, and ac- 
cording to prevailing market prices. It 
is believed, however, that some valuable 
suggestions may be obtained from data 
presented in the preceding paragraphs. 

At the Utah and Illinois Stations the 
effect of leaving all coarse fodder out of 
the rations was tested. In Utah cattle 
which were fed for a long period on grain 
alone made gains on less grain than that 
required for pigs for the same gain, and 
drank comparatively little water. The 
vital organs were small. In Illinois calves 
prevented from getting coarse fodder up 
to 5 and 7 months of age became nervous 
and showed depraved appetites. These 
experiments, however, are of little prac- 
tical value, since the farmer will not at- 
tempt anything of the sort. 

Dressed Weights, etc. While the per- 
centage of dressed weight has been found 
to vary from 40 per cent to 70 per cent 
in extreme cases, the average for various 
pure breeds, grades and scrubs in experi- 
ments conducted at the various stations is 
about 63.5 per cent. The amount of 
loose tallow varies from 11 per cent to 33 
per cent of the dressed weight, depending 
largely on the type of animal. The aver- 
age shrinkage in weight from shipping 
steers on the railroad as computed from 
50,000 animals is 43 pounds per head. 
What the Experiments Show: 

1. For the production of beef pure beef 
breeds or good grades should be selected. 

2. It does not pay to let calves suck 
the cows or to feed them whole milk. 


Feed skimmilk with a little corn meal or 
linseed meal. 

3. It pays to force early maturing 
breeds from the start and market them 
at the age of 12 to 16 months. 

4. The younger the steers the less feed 
they require for a given gain and the 
more rapid gains they make. 

5. Steers should be sold as soon as they 
are finished off. The last few pounds of 
gain are costly. 

6. For steers over 2 years of age a 
moderately wide ration is more profitable 
than a narrow one. In other words, com 
may constitute the chief grain for fatten- 
ing. 

Dehorning Cattle. The practice of 
dehorning cattle is generally recommended 
by the experiment stations. If properly 
done the operation is not cruel or very 
painful. Dehorned animals recover from 
the bad effects of the operation within a 
few days, and the danger of animals injur- 
ing one another, especially in transporta- 
tion, or in the case of vicious animals, is 
greatly lessened. 

Experiments have been tried of dehorn- 
ing calves at an early age by means of 
various chemical preparations. Caustic 
potash, hydrochloric acid, sulphuric acid 
mixed with sulphur, sulphuric acid mixed 
with glue and carbolic acid, chlorid of 
zinc, chromic acid ointment and chromic 
acid solution have been used for the pur- 
pose. The best success attended the use 
of caustic potash. This substance should 
be applied as follows: After clipping the 
hair from the skin and moistening the de- 
veloping horn with water to which soap 
or ammonia has been added petrolatum is 
applied to keep the caustic from coming 
in contact with the skin, and a stick of 
caustic potash is dipped in water until 
somewhat softened and then rubbed on 
the moistened surface of the horn. The 
operation should be repeated from 5 to 8 
times until the horn become somewhat 
sensitive. The whole operation should 
require only a few minutes. A scab forms 
over the budding horn and drops off 
within a month or 6 weeks, leaving 
a smooth poll. The best results in the use 
of caustic potash are obtained when this 
substance is applied as soon as it is pos- 
sible to locate the horn button on the 
calf’s head, which can usually be done 
within 3 or 4 days after birth. Caustic 
potash is the chief constituent of patented 
chemical dehorning substances and is 
cheaper than the latter. 

The operation of dehorning adult cattle 
should be performed in mild weather, 
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neither during extreme cold nor during fly 
time. A number of dehorning clippers 
have been patented and are for sale. 
Adult animals should he dehorned by an 
instrument which removes the horn at a 
single stroke. The dehorning of adult ani- 
mals produces a marked gentleness and 
docility in animals which were previously 
vicious. 

Diseases : 

Tuberculosis, also called phthisis and 
consumption, is an infectious disease that 
affects man, all domestic animals and 
many wild spc3ies, occurring most com- 
monly in cattle and swine, and quite rarely 
in sheep and goats. The sputum, milk 
and feces of tuberculous animals usually, 
but not always, carry the infection. Ex- 
ternal symptoms may be conspicuous or 
entirely wanting. A rundown condition 
and a dry, staring coat should awaken 
suspicions, but are not conclusive evidence 
of tuberculosis. The lymphatic glands of 
the throat, point of the shoulder and 
udder may become enlarged and hard. 
Such symptoms are more convincing, but 
no rapid or reliable diagnosis is possible 
except by the use of the tuberculin test. 
The milk of tuberculous cows may or may 
not carry tubercle bacilli. 

The tuberculin test was devised by 
Robert Kock some 50 years ago. Tuber- 
culin contains no tubercle bacilli but it is 
a product of their growth and causes no 
harm to healthy cattle, even if much 
larger than standard doses are used. It 
may be applied in at least 3 ways. The 
preferred method is by intradermic in- 
jections, or between the layers of the skin. 
By this test tuberculous animals react 
within 3 to 5 days by a swelling at the 
point of injection. When tuberculin is 
injected under the skin, it causes a fever 
in tuberculous animals within 8 to 20 
hours. If this method is adopted the 
temperature should be taken at least 3 
times at 2-hour intervals before injection 
and every 2 hours afterward till a positive 
or negative reaction is shown. A third 
method consists in placing tuberculin in 
one eye. Tuberculous animals show a 
swelling or ' inflamation of the eyelid 
within 3 to 10 hours. 

Postmortem examinations of advanced 
cases may disclose tuberculous lesions in 
almost any part of the, body, particularly 
in the lungs, lymphatic glands, liver, 
spleen and on the walls of the thoracic and 
abdominal cavities. 

In 1910 the U.S. Bureau of Animal In- 
dustry began a campaign of eradication 
of tuberculosis by means of the tuberculin 


test and the slaughtering of reacting ani- 
mals. An honor-roll plan was adopted by 
which a herd found to be free from tuber- 
culosis on 2 successive annual tests is given 
an accredited standing, while counties in 
which only one-half of one per cent of the 
cattle were found tuberculous were listed 
as modified accredited. Over 3000 coun- 
ties have acquired that standing since 
1923. Tuberculosis has already been re- 
duced 50 per cent among cattle, and the 
total eradication of the disease seems to 
be in the realm of possibility. Since the 
disease may easily be transmitted to chil- 
dren and adult human beings in the milk 
of affected cows, and is readily spread 
from one cow to another in the herd, Dr. 
A. E. Wight contends that, “The tuber- 
culous cow is the greatest source of dan- 
ger to healthy . cattle, inasmuch as it can- 
not be determined just when that animal 
becomes a ‘spreader' of the germs unless 
daily microscopic tests are made of the 
milk and of the discharges from the body, 
it is unsafe to keep her with healthy 
cattle. No cattle from outside sources 
should be introduced into a healthy herd 
until they have been tuberculin-tested and 
found free from the disease. Unquestion- 
ably more healthy animals acquire tuber- 
culosis by coming in contact with affected 
animals than in any other way. It has 
been observed frequently that cattle which 
stand on either side of or face tuberculous 
animals in barns are the first to contract 
the disease. 

“The common water trough, especially 
in barns, is also the cause, to a very large 
extent, of spreading the disease. Cattle 
may become infected by picking over ma- 
nure infected with the germs of tubercu- 
losis. Hay, straw, or any other feed 
contaminated with the germs may give 
the disease to animals that consume such 
material. 

“Water holes and creeks into which the 
infected milk or the washings from in- 
fected milk cans have been dumped may 
also be a source of the infection. The teat 
siphon or milking tube, in a number of 
instances, has been the medium by which 
the disease has been conveyed from one 
animal to another. Calves contract tuber- 
culosis by nursing, even for a short time, 
cows whose udders are affected. Calves 
also become infected by drinking raw milk 
from diseased cattle isolated from the 
main herd. To be safe for feed, milk 
from such cows should first be heated to 
a temperature of 145° F. and held there 
for at least 30 minutes." 

In the course of the campaign of eradi- 
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cation from ,11 to 25 million cattle have 
been tested with tuberculin annually with 
the result that reactors now constitute 
such a small percentage of the cattle 
tested that any other system of control 
is hardly to be recommended. Even the 
so-called Bang system whereby reacting 
cattle are not slaughtered but are segre- 
gated and kept out of contact with the 
rest of the herd, can hardly be approved 
except in the case of exceptionally valu- 
able purebred animals which may safely 
be used for breeding purposes, at least 
during the early stages of the disease. If 
the animals are of the common stock the 
cheapest and quickest way out of trouble 
is to destroy the reactors at once. Like- 
wise the plan suggested by early in- 
vestigators for immunizing cattle by 
vaccination with the attenuated virus . of 
human tubercle bacilli fades into insignifi- 
cance by reason of the difficulty of its 
application and the uncertainty of its re- 
sults. 

Anthrax. This is a virulent infectious 
disease due to the anthrax bacillus, and is 
frequently known by the name charbon 
and carbuneular disease. It is most com- 
mon in cattle and sheep, but occurs also 
in horses, mules, goats, dogs and cats. 
The disease may be transmitted from ani- 
mal to man. The symptoms of anthrax 
vary according as the disease begins in 
the skin, lungs or intestines. Anthrax 
sometimes occurs in the apoplectic form, 
in which the animal suddenly falls down 
and dies in convulsions. In the acute 
form the disease begins with a high fever 
and terminates usually with fatal results 
within 2 or 3 days, while in the lingering 
form the course of the disease may extend 
3 to 7 days and end fatally, or, in some 
cases with recovery. Breathing is labored 
and the mucous lining of the nose and 
mouth shows a blue color. In the intes- 
tinal form the discharges may be covered 
with mucus and blood. Swellings appear 
as carbuncles, and when opened are found 
to contain a yellowish mass stained with 
blood. They appear in the skin, mouth, 
tongue or rectum. The bodies of animals 
which have died of anthrax bloat rapi&ly. 

The disease is most prevalent in areas 
subject to inundation. Pools of stagnant 
water, and streams polluted with waste 
material from tanneries, may be sources 
of infection. Contagion may also be 
spread through the bodies of dead ani- 
mals, or by insects or carrion birds, which 
visit anthrax carcasses. The anthrax ba- 
cillus may gain entrance to the body 
through infected water or food or through 


wounds in the skin. In Delaware it has 
been found that there are 5 distinct cen- 
ters of contagion included in a territory 
which is crossed by the tidal streams or 
creeks and subject to tidal overflow. Out- 
breaks of anthrax in this region were 
traced to infection from skins used in 
morocco factories. 

Medical treatment as a rule is useless, 
except in cases which originate from ex- 
ternal wounds. The main reliance in com- 
bating the disease is to be placed in 
preventive inoculation. Stables should be 
disinfected with chlorid of lime or other 
substance, and cattle should be removed 
from the fields which are likely to be in- 
fected. All infectious material should be 
burned. Animals dead of anthrax should 
be carefully buried or preferably burned. 
The continued prevalence of the disease 
in some localities has been shown to de- 
pend directly upon the neglect to destroy 
carcasses of dead animals. Vaccination of 
susceptible animals for the purpose of 
preventing infection by anthrax has 
proved very successful, the vast majority 
of vaccinated animals failing to develop 
the disease after being exposed. The vac- 
cine material used, may be obtained from 
dealers in such substances. 

Abortion. By this term is meant the 
premature expulsion of the offspring. 
Abortion may be noncontagious or con- 
tagious. The predisposing causes of non- 
contagious abortion are generally debility, 
fevers, acute diseases — especially of the 
ovaries and bladder — indigestion, bloat- 
ing, ergot, smutted grains and grasses, or 
muscular strain. 

Brucellosis, also called infectious 
abortion or Bang’s disease, or undulant 
fever in man, occurs most frequently in 
cows but is common in horses, sheep, 
goats and man. Swine, cats, dogs and 
fowls are relatively resistant. The dis- 
ease spreads from animal to animal or 
herd to herd by contagion. Clean herds 
may be infected by the introduction of 
diseased animals. The one positive symp- 
tom of brucellosis is the act of abortion. 
It is estimated that 85 per cent of cases 
of abortion in cattle are from this cause 
and that 10 per cent of all cows are in- 
fected. Infection takes place most readily 
through the placenta or its cotyledons in 
pregnant cows. Calves and unbred heifers 
show a marked resistance to the disease. 
The Texas Experiment Station urges that 
no feed, utensils or appliances be carried 
from infected premises and that no visi- 
tors be allowed to enter clean premises. 
In Minnesota it is recommended that ad- 
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ditions to a clean herd should be made 
only from a herd known to be free from 
abortion, and even then only after a 60 
day quarantine period. 

In the absence of external symptoms a 
blood test for agglutination will quickly 
detect the presence of the infection. This 
furnishes the simplest means of detecting 
the disease. All reactors should be re- 
moved and slaughtered. Vaccination has 
proved reliable in some cases and in 
others positively harmful. Milk, if pas- 
teurized properly at 145° for 30 minutes, 
is safe to drink but otherwise it is dan- 
gerous. Butter made from unpasteurized 
sweet cream may carry the brucella germ 
for 8 weeks or more. Undulant fever 
caused in man by brucella is a serious and 
often fatal disease. Fortunately the test 
and slaughter method now being carried 
on by the U.S. Bureau of Animal Indus- 
try is greatly reducing the prevalence of 
brucellosis. 

Texas Fever, an infectious disease 
caused by a protozoan blood parasite, 
known as Pyrosoma bigeminum, trans- 
mitted to cattle and other animals 
through the agency of the cattle tick 
( Boophilus annulatus ) , has been extermi- 
nated in the U.S. by a campaign of tick 
eradication conducted cooperatively by 
the Bureau of Animal Industry and State 
authorities. No case of the disease has 
been reported since 1939. In 1906, when 
the campaign was begun, the quarantine 
line extended from central Virginia across 
the country to California. Fourteen 
States south of that line were infested 
with cattle ticks. Today the cattle tick is 
a thing of the past except in a small area 
of an Indian reservation in southern 
Florida, and a narrow fringe along the 
Rio Grande in Texas. 

For many years after the start of the 
campaign this achievement was consid- 
ered impossible except by some of the 
most optimistic of the veterinarians in 
charge of the work. To the credit of such 
men must be placed the eradication of 3 
serious live-stock pestilences: contagious 
pleuropneumonia, nine outbreaks of foot 
and mouth disease and Texas fever. Dur- 
ing the progress of the Texas fever cam- 
paign several methods of attack were 
perfected including immunization, pasture 
rotation to kill the ticks by starvation, 
and repeated dipping in an arsenical solu- 
tion all tick infested cattle. The dipping 
method gave the coup de grace to the 
ticks. The original discovery in 1889 by 
the Bureau of Animal Industry that Texas 
fever was carried by the cattle tick was 


the first demonstrated instance of an in- 
sect agency in transmitting a disease to 
mammals. It led to the further discov- 
eries of the connection of mosquitoes with 
malaria and yellow fever, tsetse fly with 
sleeping sickness and other diseases in- 
volving double hosts. Further details 
regarding Texas fever would be super- 
fluous, since stock raisers will have no 
occasion to see cases of the disease. 

Blackleg, also called black quarter or 
symptomatic anthrax, is an infectious dis- 
ease characterized by the development of 
tumors in the muscles of various parts 
of the body, and is due to the presence of 
a bacillus. The disease is mostly confined 
to cattle, but cases have been known in 
sheep, goats, horses and dogs. Man is im- 
mune to blackleg. Cattle between 6 
months and 18 months of age are most 
susceptible, sucking calves and old ani- 
mals being less subject to the disease. 
Blackleg usually runs its course rapidly 
and is ordinarily fatal. The dry spores 
of the blackleg bacillus may be carried in 
hay or other feed, and animals may be 
infected by eating such material. The 
blackleg bacillus, however, usually gains 
entrance to the body through wounds in 
the skin, mouth, tongue or throat. 

The symptoms of blackleg are loss of 
appetite, dullness, debility and high fever. 
These symptoms appear in from 1 to 3 
days after infection has taken place. A 
lameness or stiffness of the legs is usually 
noticed, due to muscular swellings. Death 
occurs within 1% days after the first ap- 
pearance of the symptoms. Blackleg is 
distinguished from anthrax by the devel- 
opment of characteristic tumors, which 
emit a crackling sound when stroked. 
After death from blackleg, blood and yel- 
lowish material filled with gas bubbles 
may be found in these tumors. In an- 
thrax the spleen is much enlarged and the 
blood does not clot freely, while in black- 
leg the spleen is not affected and the blood 
clots readily. The carbuncles and swell- 
ings of anthrax differ from those of 
blackleg in not containing gas and in 
causing death less rapidly. 

Treatment by drugs is usually unsuc- 
cessful and is not to be recommended. 
Good results have attended the use of 
vaccine in preventing the development of 
blackleg. Vaccine for this purpose has 
been produced and was formerly distrib- 
uted by the Bureau of Animal Industry, 
and reports from different parts of the 
country indicate that it is a practical and 
efficient means of controlling the disease. 

Actinomycosis, also called big jaw, 
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Jump}?' jaw and wooden tongue, is an in- 
fectious disease due to the action of a 
parasitic organism known as the ray 
fungus. This fungus causes local affec- 
tions in the form of tumors of the bone 
and other tissues. The disease is common 
in cattle, but affects also man, horse, pig, 
sheep and deer. The parasitic organism 
is found in all tumors and abcesses of the 
disease. Its presence may be detected 
with the naked eye or with a small hand 
lens in the form of minute yellow spots 
in affected tissues. The most common 
location of the disease is in the bones of 
the upper and lower jaw, the salivary 
glands at the angle of the jaw, and in the 
region of the throat. Tumors may also 
be found upon the tongue and the mouth. 
The disease is occasionally observed in 
the lungs and alimentary tract, and is 
perhaps sometimes mistaken for tubercu- 
losis. The ray fungus finds entrance to 
the animals through wounds or abrasions 
of the skin or internal mucous mem- 
branes. A large proportion of the cases 
of actinomycosis develop tumors only in 
the jaw bone or other structures of the 
head, and it is probable that the ray 
fungus often becomes first established in 
wounds of the mouth or through decayed 
teeth. As the disease progresses the para- 
sitic organism invades all parts of the 
body, producing tumors, some of which 
result in running sores, especially when 
the lymphatic glands of the skin are at- 
tacked. 

The first treatment adopted in combat- 
ing the disease was the removal of the 
tumors by means of the knife or with 
caustic applications. Subsequent experi- 
ments in Europe and in the United States 
demonstrated that actinomycosis may be 
successfully treated with iodid of potash. 
The proper dose of this substance is from 
8 to 12 grams, according to the size of the 
animal. This dose may be given daily for 
from 5 to 6 days, when a mucous dis- 
charge from the nose and eyes will be 
noted. The treatment should then be 
interrupted for 2 or 3 days, at the end of 
which time another week’s treatment may 
be given. Iodid of potash should be ad- 
ministered in solution in water in the 
form of a drench. 

The organism which causes this disease 
is believed to be a degenerated form of a 
fungus which grows naturally upon feed- 
ing stuffs or grain, and it is thought that 
when the spores of the original fungus are 
taken into the digestive tract they gain 
entrance to the tissues and produce the 
disease. 


Foot and Mouth Disease. This dis- 
ease is common throughout Europe and 
other foreign countries. Strict quarantine 
measures, however, prevented its intro- 
duction into this country until 1903, when 
a quite serious outbreak occurred in New 
England, involving several States. The 
United States Bureau of Animal Industry, 
assisted by State authorities, as once be- 
gan a campaign of quarantine and eradi- 
cation, and carried it out with complete 
success. The method consisted in killing 
and burying or burning diseased animals, 
for which an indemnity was paid to the 
owners. 

The disease is highly infectious, the 
virus being found in eruptions in the 
mouth and on the feet, in the milk and 
other products of diseased animals. It is 
most prevalent in cattle and swine, but 
goats, sheep, horses, dogs, cats, fowls and 
man are sometimes affected. The death 
rate is low. The chief symptoms are rise 
in temperature, loss of appetite and sali- 
vation, followed by eruption of yellowish 
blisters in the mouth and on the tongue 
and lips. The feet and udder may also 
be affected. The blisters soon burst and 
large quantities of stringy saliva are dis- 
charged from the mouth. Ordinary cases 
usually recover rapidly — within 10 to 20 
days. The disease may be complicated 
with catarrh, pneumonia and loss of the 
hoofs, in which cases the usual outcome is 
death. The milk of cows affected with 
foot and mouth disease is very dangerous 
for children as well as for calves or swine. 

The best method of eradication consists 
in strict quarantine, destruction of dis- 
eased animals and thorough disinfection 
of premises where the disease has oc- 
curred. Between 1870 and 1929 nine 
outbreaks of the disease have occurred 
in the U.S. and each outbreak was wiped 
out by quarantine and slaughter. 

Milk Fever, as stated by the Bureau 
of Animal Industry, is a disease that gen- 
erally attacks mature cows that have had 
3 or 4 calves. It usually occurs within 3 
days after the cow calves. It may, how- 
ever, attack any cow at any time during 
her lactation period or a day or two be- 
fore calving. High producers or fat cows 
are more subject to milk fever than low 
producers or thin cows. It is thought 
that plenty of water and salt and very 
little concentrated feed for several days 
before and after calving will help prevent 
this disease. 

Milk fever may be recognized by the 
cow’s staggering gait and lack of control 
of her hind legs. As the disease progresses 
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the cow goes down in a stupor, lying in a 
normal position, except that her head is 
usually turned to her flank. Later paral- 
ysis may become general, and then the 
cow lies on her side. 

One method of treatment consists of 
inflating each quarter of the udder with 
air filtered through a liquid or cotton. 
Almost any sort of air pump will serve 
to force the air into the udder. Every 
dairyman should keep a milk-fever outfit 
on hand for quick use. Satisfactory out- 
fits can be bought, or they can be made 
at little expense from a bicycle pump, 
rubber tubing, a piece of large glass tub- 
ing in which to place the cotton, and a 
milk tube. Care must be exercised to 
have the milk tube sterile, and the ends 
of the teats should be cleansed with a dis- 
infecting solution. After Inflation the 
teats should be tied with tape to prevent 
escape of the air. Ordinarily one inflation 
is sufficient, but in case the cow shows no 
improvement in 2 hours the inflation 
should be repeated. See that the cow lies 
on her brisket rather than flat of her side. 
Bags or bales of straw or hay can be used 
to prop her in position. 

Another method of treatment consists 
of injecting calcium gluconate intraven- 
ously. This is the preferable treatment 
since it elminates the possibility of infect- 
ing the udder, which sometimes occurs 
when the udder is inflated with air. 

Mammitis, also called garget, inflam- 
mation of the udder, or mastitis, is a dis- 
ease of the udder common in cows which 
are heavily fed at the time of calving. It 
is especially frequent in heavy milkers. 
The udder becomes enlarged, hot and 
dense. A more or less pronounced con- 
gestion of the udder is almost always 
present at the time of calving, and this 
condition may be aggravated by standing 
in drafts or by neglecting to milk for a 
day or two. In such cases the milk may 
have a reddish tinge or may contain blood 
partly clotted. When withdrawn the milk 
may have a yellowish appearance, due to 
separation of the casein in it. In the 
more acute cases a fever temperature may 
be established, the flow of milk is de- 
creased and the cow gives evidence of 
pain in milking. If the condition is not 
relieved abscesses may form in the 
udder, and one or more quarters may 
cease entirely to secrete milk. 

In treating this disease the milk should 
be drawn frequently and hot poultices 
applied to the udder. A soothing oint- 
ment may be rubbed on this organ. The 
following formula has been much used for 


this purpose^ 8 ounces of vaseline, 3 
ounces each of extract of belladonna, gum 
camphor and extract of henbane. If the 
udder becomes hard it may be rubbed 
with an ointment containing 1 dram each 
of iodin and iodid of potash and 4 ounces 
of potash. During an attack of mammitis 
the diet should be light and a purgative 
of Epsom salts may be given to reduce 
the temperature. 

In cases where mammitis is associated 
with evidence of constitutional disease in 
the animal, and where it persists for a 
long time with pus in the milk, tubercu- 
losis of the udder is to be suspected. The 
disease is usually due to injuries of the 
mammary gland or retention of the milk. 
Sometimes, however, it is of an infectious 
nature, and in such cases great care 
should be exercised in preventing a spread 
of the disease through the milk which is 
removed from affected udders. 

Bloating, also called tympanites or 
hoven, is produced by the formation of 
gas in the first stomach. It may be caused 
by eating any kind of food which pro- 
duces indigestion. Usually, however, the 
trouble is due to eating corn, alfalfa or 
clovers. According to some stock raisers, 
the danger from eating such plants is 
especially great when the dew is on, or 
immediately after a frost. Cattle gradu- 
ally acquire an immunity to such danger, 
and after being pastured for some time 
on alfalfa or clover are not so apt to be 
badly affected. In the treatment of bloat- 
ing large doses of soda dissolved in water 
may be administered with melted lard or 
other harmless oil. When the pressure 
upon the inside of the stomach has be- 
come so great that the animal cannot 
walk, it is necessary to resort to paunch- 
ing. This operation consists in making 
an opening in the stomach, directly 
through the body wall, and may be ac- 
complished by means of a thrust with a 
knife or by the use of a trochar and 
canula, which may be obtained from deal- 
ers in veterinary instruments. The point 
for making the incision is described as 
equally distant from the last rib, the hip 
bone and the side processes of the verte- 
bral column upon the left side of the 
animal. 

Cowpox, also known as variola, is an 
infectious disease of cattle characterized 
by fever, falling off in the milk yield and 
the appearance of pustules on the teats 
.and udder. The disease ordinarily runs 
a harmless course and is quite prevalent, 
especially in the Eastern States. It is 
not transmitted except by contact. A 
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similar disease affects horses and sheep. 
As should be well known, the virus ob- 
tained from the pustules of cowpox is 
used in vaccinating man against smallpox. 
The virus produces a mild form of the 
disease, from which man recovers in a 
few weeks and is then immune to small- 
pox. If it becomes necessary to treat the 
teats and udders of cows, good results 
may be obtained from the use of some 
antiseptic wash or ointment such as car- 
bolized vaseline or iodoform ointment. 

Milk Sickness, or trembles, is a dis- 
ease that attacks persons and lower ani- 
mals alike. It is due to a poisonous 
substance, tremetol, present in certain 
poisonous plants. 

In the eastern portion of the country 
white snakeroot is the plant that carries 
tremetol. In the Southwest, jimmy weed 
and a closely related plant, Aplopappus 
fruticosus , furnishes the poison. 

The poison is secreted in the milk of 
animals that have grazed on these plants 
and such milk is capable of causing the 
disease in persons and sucking animals. 
The disease can be prevented by keeping 
live stock away from the plants either by 
fencing off the areas where the plants 
grow or better, by destroying the plants. 

Ox Warble. “Experiments conducted 
by the Bureau of Entomology and Plant 
Quarantine, as well as actual ranch prac- 
tice, have shown that the abundance of 
cattle grubs (Hypoderma lineatum and 
H. bo vis) can be greatly reduced and the 
annoyance by the adults, or heel flies, 
very largely elminated by applications to 
the backs of infested cattle of a wash 
containing powdered root of either derris 
or cube, or by applications of a dry dust 
consisting of the powdered root and wet- 
table sulfur. The application should be 
made before any of the grubs drop from 
the backs and should be repeated about 
once a month during the season when the 
grubs are present in the backs of cattle. 
For the larger herds of cattle the wash 
can be diluted and applied more rapidly 
and economically with a power sprayer. 

“The applications must be thorough. 
Each treatment results in the destruction 
of about 95 per cent of the grubs present 
at the time. Some of the dead grubs are 
forced out of the sacs. The dead grubs 
that remain under the skin are absorbed 
in a few weeks. 

“The grubs ('warbles’ or 'wolves’) in 
the backs of cattle are the young, or 
larvae, of the heel flies. When the grubs 
have attained their full growth in the 
back each grub crawls out of the pocket, 


or cyst, which it has occupied for 5 weeks 
or longer and drops to the ground. On 
the ground it pupates as promptly as 
climatic conditions will permit, and 4 or 
5 weeks later the pupa changes into a 
heel fly. The female fly goes to the cattle 
merely to lay her eggs and she lives only 
a few days. Usually the eggs are laid on 
the hair around the hoofs, but occasion- 
ally they may be laid on hair along the 
belly and escutcheon. In a very few days 
the eggs hatch, and the tiny larvae, or 
grubs, burrow through the skin near the 
base of the hair upon which the eggs were 
laid. Having thus effected an entrance, 
the young grubs pursue a devious course 
through the body of the animal, reaching 
the back about 9 months later. Each grub 
makes a hole in the skin of the back and 
remains in close contact with the opening, 
through which it gets air. In this location 
the grub completes its growth while the 
tissues of the host form a pocket, or cyst, 
around it. It is here also, before the grub 
escapes to the ground, that the stock 
owner has the best opportunity to destroy 
it. Being open to the air, the cyst may 
become contaminated with bacteria. Pus 
and swellings occur in many cases.” 

Hornfly, (Haematobia serrata), was 
introduced from Europe and has become 
quite generally distributed over the coun- 
try. It is smaller than the housefly but 
closely resembles the latter. The hornfly 
appears in swarms and is in the habit of 
collecting in great numbers upon the base 
of the horns. This habit has given them 
their name. They attack cattle, espe- 
cially upon the flanks and shoulders, in 
places where they are not easily warded 
off. 

“Stable flies and hornflies are not at- 
tracted by bait, but they may be killed by 
a spray. A cheap and effective killing fly 
spray may be prepared by suspending for 
24 hours or longer a 5-pound bag of half- 
closed pyrethrum flowers in 9 gallons of 
kerosene and 1 gallon of furnace fuel oil 
of 28° to 32° gravity. This mixture is ap- 
plied with a pump equipped with a nozzle 
to deliver a very fine spray over a con- 
siderable area. Not all the flies hit will 
be killed immediately, some seen flying 
away will soon die from the effects of the 
spray. Large dairies find it practical to 
use a power sprayer by means of which 
the barn can be filled with a fine mist 
when the flies have gathered. This 
sprayer, however, may be too expensive 
for use in small dairies. Flies may be 
sprayed while they are on the cattle, when 
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DAIRY FARMING 
The economic importance of dairying is 
sufficiently evident from the bare state- 
ment that our 26,303,000 milch cows pro- 
duce a gross farm income of over 2Vs 
billion dollars annually, and that 5% mil- 
lion of our 6 million farms derive part of 
their cash income from dairy cows. Dur- 
ing the past 20 years the number of cows 
•kept for milk has never been below 20 


ent breeds, but should contain only one 
pure breed and grades of that breed. For 
dairy purposes dairy breeds should be 
selected for the reason that they produce 
milk fat rather than body fat from their 
food, while beef types of cattle as a rule 
are likely to become fat under forced feed- 
ing without increasing their milk yield. 
One should not, however, allow either 
breed or type to determine his choice of 
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million and the trend has been upward. 
The leading dairy States are Wisconsin, 
Minnesota, Iowa, Texas, New York, Mis- 
souri, Michigan and Pennsylvania, but 
every State has a substantial dairy in- 
dustry. 

Good dairy cows produce food in the 
form of milk more economically than 
animal products can be obtained in the 
form of beef, pork or mutton. In other 
words, a milch cow can transform a given 
quantity of hay, silage, pasture and grain 
into money more cheaply than the Here- 
ford, the Berkshire or the Merino. Natu- 
rally the cost of production of milk and 
butter will vary in different localities 
according to the price, of labor and feeding 
stuffs. 

In making a practical start in the dairy 
business the first problem is the formation 
of a dairy herd. The selection of the cows 
and the bull is by no means an indifferent 
matter. It is usually recommended that 
a herd should not be composed of differ- 


cows for a dairy herd. The prime requi- 
site is that they shall give a good quantity 
and quality of milk. 

A good cow should yield 6,500 pounds 
of milk and 300 pounds of butter per 
year. But the national average is about 
4,700 pounds. It will scarcely pay to 
keep for dairy purposes any cow which 
produces less than 200 pounds of butter 
per year. 

After selecting a herd the milk of each 
cow should be weighed daily and should 
be tested from time to time with a Bab- 
cock tester. In this way the dairyman 
keeps himself informed as to the produc- 
tiveness of different cows and may cull 
out from the herd such cows as are not 
paying for their keep. The bull is a 
very important part of the herd. By 
using a good bull an excellent and produc- 
tive herd may ultimately be secured from 
an average lot of cows. For discussion of 
calves, combination of dairying and beef 
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making, and temperature of cows see Beef 
Cattle . 

Breeds. The breeds of cattle in this 
country most used for dairy purposes are 
Ayrshire, Dutch Belted, Guernsey, Hol- 
stein and Jersey. Some of the dual pur- 
pose breeds are discussed under Beef 
Cattle. Shorthorns are also very profit- 
able for dairy purposes. In this place a 
few notes will be given on 4 only of the 
dairy breeds, viz., Holstein, Jersey, 
Guernsey and Ayrshire, mentioned in the 
order of their comparative numbers. 


The Guernseys are larger than the 
Jerseys and of stronger bone. The bulls 
are perhaps of better disposition than 
Jerseys. The color of the breed is light, 
chiefly yellow and orange with consider- 
able white. There is an abundant secre- 
tion of yellow coloring matter on the skin 
particularly where the hair is white. The 
Guernseys are economic feeders and excel- 
lent butter producers, the milk often 
showing 5 per cent to 6 per cent of fat. * 
The Ayrshires are noted for their 
vigor and their ability to give good re- 
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The Holsteins are large for dairy 
breeds, the cows ranging from 1200 to 
1500 pounds and the bulls often weighing 
2500 pounds. The breed is distinguished 
by its pure black and white colors, the 
patches of each color being sharply de- 
fined. Holsteins are docile and are noted 
for their enormous milk yields. The aver- 
age herd recorded is 7500 to 8000 pounds 
of milk per head per year and some cows 
yield as much as 30,000 pounds per year. 

The Jerseys are the smallest of the 
dairy breeds, the cows weighing usually 
from 700 to 1000 pounds and the bulls 
from 1200 to 1800. The color varies ex- 
ceedingly, from brown to black and from 
shades of yellow through fawn and tan 
colors to creamy white. Solid colors are 
preferred by some breeders but the ma- 
jority of Jerseys are variously marked. 
The breed is characterized by the high 
percentage of fat and other solids in the 
milk. Jerseys are heavy feeders and give 
a good account of their feed. 


turns in milk and butter even under un- 
favorable conditions of pasture, etc. Cows 
average about 1000 pounds in weight and 
bulls range from 1400 to 1800 pounds. 
They are short in the legs, of small bone 
and active. It is frequently claimed that 
they give the best returns for their, feed 
of all the dairy breeds. The predomi- 
nating colors are red and white, variously 
arranged in spots but not mixed. The 
cows are of a very nervous temperament 
and somewhat quarrelsome. 

For the general differences between 
dairy and beef breeds see Beef Cattle. 

Numerous experiments have been made 
for the purpose of determining whether 
a particular breed is uniformly better for 
the production of milk, butter or cheese 
than the other breeds. The results of 
these experiments, as well as the claims 
of the admirers of different breeds, are so 
much at variance that no unqualified 
recommendations can be made along this 
line. The choice of a breed for establish- 
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ing a dairy herd will depend, therefore, from Jerseys, 20.6 from Ayrshires, 20.8 
in large part on the personal taste and from Shorthorns and 22.4 from Holsteins. 
preferences of each individual. The fol- At Toronto the breeds ranked as follows 
lowing data from experiments in compar- in quality of milk: Aberdeen-Angus, 
ing breeds may be suggestive. Hereford grade, Shorthorn grade, Ayr- 

In a series of experiments at the Cornell shire, Hereford and Shorthorn. In rela- 
Station it was found that individual cows tive profit, from milk at the New York 
of the same breed vary more in milk and State Station the breeds ranked as fol- 
butter production than do different lows: Holstein, Shorthorn, Ayrshire, 
breeds. At the Storrs Station experiments Guernsey, Jersey and Devon. In relative 
showed that “the type of a cow is a much profit from butter the breeds stood in the 
better index of her ability for economical following order: Guernsey, Jersey, Short- 
production than is her pedigree." Cows horn, Holstein, Ayrshire and Devon. In 
of good dairy type were more productive relative profit from cheese the breeds 
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than other types without regard to breed, ranked as follows: Shorthorn, Guernsey, 
In Wisconsin a comparative test of the Jersey, Holstein, Ayrshire, and Devon, 
average daily milk yield gave the follow- In Iowa the cost of butter per pound was 
ing results: Holstein, 48.9 pounds; Brown 10.4 cents from Jerseys, 12.7 from Short- 
Swiss, 37.3 pounds; Shorthorn, 31.9 horns, and 12.8 from Holsteins. In a test 
pounds; Guernsey, 28.9 pounds; Ayrshire, at the New Jersey Station the percentage 
27.7 pounds; Dutch Belted, 27.2 pounds; of fat in milk from Guernseys was 5.02, 
French Canadian, 27 pounds; Red Polled, from Jerseys 4.78, Ayrshires 3.68, Short- 
26.6 pounds; Jersey, 24.5 pounds; Polled horns 3.65, and Holsteins 3.51. 

Jersey, 22.9 pounds; and Devon, 11.8 These experiments show that dairy 

pounds. In a test of the percentage of cows should be selected not for their 
fat in the milk of different breeds, the breed but for their ability to produce 
Jersey stood at the head, followed by milk and butter in large quantity and 
Guernsey, Polled Jersey, Devon, French with good profit for the feed consumed. 
Canadian, Ayrshire, Red Polled and Effect of Dehorning. This operation 

Shorthorn. In a comparison of the cost is generally recommended by those who 
of feed per quart of milk at the New Jer- have tested the matter. Unruly cows are 
sey Station it was found to cost 1.66 cents rendered docile and easily managed and 
to v produce a quart of milk from Ayr- there is less danger of injury to one an- 
shires, 1.71 cents from Guernseys, 1.71 other and to attendants. Only a slight 
cents from Shorthorns, 1.75 cents from check is observed in the milk flow from 
Holsteins and 1.91 cents from Jerseys, dehorning and the full yield is regained 
The cost of a pound of butter fat was within a week or 10 days. In Minnesota 
15.3 cents from Guernseys, 17.9 cents the unfavorable effect upon the milk yield 
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was as marked in cows which merely saw 
the operation and smelled the blood as in 
cows which were dehorned. For details 
of the operation see under Beef Cattle. 

Value of Shelter. Dairy 7, cows require 
more shelter than beef animals, but shel- 
ter must not be furnished in the form of 
unsanitary confinement. Stables for cows 
should have no cellar under them or stor- 
age above the cows unless the ceiling is 
dust proof. There should be no material 
in them which may absorb odors from the 
cows or develop bad odors by decomposi- 
tion or fermentation. If stables are used 
exclusively for stables they may be easily 
cleansed and disinfected at frequent in- 
tervals by use of whitewash or other 
material. The stable should be in im- 
mediate connection with the barn in which 
the feeding stuffs are stored. I cannot in 
this work describe model arrangements 
which should be found in a dairy farm 
and stable. The ruling idea in the con- 
struction of the bam should be conven- 
ience in storing and handling feeding 
stuffs, while the stable should be built 
with a view to securing the greatest pos- 
sible cleanliness of the cows and their 
surroundings. 

In Indiana it was found that cows ate 
more and gave less milk when exposed to 
severe weather than when kept in stables. 
Cows out of door also lost weight. In 
Massachusetts warming the stables had 
little influence on the yield of milk and 
butter. Stabling cows to protect them 
against flies in summer was found to have 
no advantage in Wisconsin. In Arizona 
cows exposed to winter rains showed a de- 
crease of from 10 to 50 per cent in milk 
flow, and required a month to return to 
their normal yield. Exposure to summer 
rains also had a bad effect. In the dry 
cold weather of winter more feed was re- 
quired than in warm weather. 

Dairymen in New Zealand and Aus- 
tralia told me that it pays „ to blanket 
cows at pasture with a burlap covering 
during most of the year. The cost of the 
burlap "rug” is about $5 a year but the 
increased milk yield more than offsets 
that expense. The cows are not annoyed 
by cold rains and the yearly hair shedding 
takes place with less irritation. 

Feeds and the Time of Year. Exper- 
iments at the New York Station showed 
that cows required the greatest amount of 
feed in July, when the quantity was 
nearly 3 times as much as in May. The 
amount required for June and September 
was about the same but less than for July. 


Relation of Amount of Feed to 
Economy of Production. As a rule 
cows that eat the most feed produce the 
most milk and butter, and make these 
products most economically. The fact 
has been demonstrated in New York, 
Pennsylvania, and in other official tests 
at the World’s Fair in Chicago. The 
feeding power of cows is, therefore, an 
important matter to be considered in se- 
lecting or breeding up a dairy herd. 

Age and Productivity of Cows. Dairy- 
men usually find that the milk yield in- 
creases up to about 7 years of age, after 
which it remains nearly constant until 
about the 12th year, when it begins to 
decrease more rapidly. The average dairy 
cow is at her best between the ages of 7 
and 10 years. There is usually a slow and 
gradual decline after the 7th year of life 
until the 12th year, after which the cow 
may be less profitable than heifers. After 
that period of profitable milk production 
is passed, dairy cows should be kept dry 
and fattened for beef. At the Cornell 
Station it was found that the cost of milk 
was greatest in 2-year-old heifers and de- 
creased up to 4 years of age, after which 
it remained constant. The gain in milk 
yield between the ages of 2 and 3 years 
was 5 per cent, between 3 and 4 years 18 
per cent, and 15 per cent between 4 years 
and the age of greatest production. At 
the Ohio Station it was shown that the 
cow gives a constantly increasing milk 
yield for a given amount of feed up to 7 
years of age, after which a slow decline 
was observed until the 11th year of age. 

Relation of Size of Cows to Milk 
Yield. In a comparison of light, medium 
and heavy cows at the exposition in Chi- 
cago, as reported by Woll, the light cows 
yielded the least milk and butter and their 
feed also cost least. The results were 
slightly in favor of the heavy cows. Some 
German experiments indicate that the 
milk of small cows is richer in fat but that 
the quantity is relatively smaller than in 
large cows. The latter eat less feed per 
1000 pounds live weight that small cows. 

Period of Lactation and Milk Yield. 
Experiments in New York, Wisconsin and 
Ohio show that the greatest production of 
milk fat takes place soon after calving 
and that the flow is gradually diminshed. 
The New York State Station found that 
the milk yield for each month was about 
9 per cent less than that of the preceding 
month. 

Fall Calving. There are many advan- 
tages to be derived from having the calves 
come in the fall. The greatest milk yield 
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is obtained if proper feed and care are 
provided during the winter. The highest 
prices are obtained for milk and butter in 
winter. Cows which calve in the fall may 
obtain fair feed on pasture and this may 
be supplemented by soiling or feeding 
silage. Silage and roots may be fed dur- 
ing the winter, and a fresh flow of milk 
may be induced by turning the cows to 
pasture in the spring. In winter the 
farmer has less exacting work to take his 
attention from the necessary care of the 


parently cannot be made to go dry and do 
not require the period of rest before calv- 
ing. At this time the bowels should be 
kept loose. A good grain ration for a few 
days before calving is a mixture of % 
bran and % linseed meal. This mixture 
may also be continued for the first 2 
weeks after calving. The roughage may 
be alfalfa or clover hay and roots. 

After calving the cow should be kept 
warm, by blanketing if necessary, and 
should not be allowed to drink ice-cold 
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cows than in summer. Fall calving is also 
better for the calves. They are less sub- 
ject to scouring in winter than in summer 
and spring pasture is ready for them by 
the time they are weaned. They, there- 
fore, suffer no check in growth, and may 
be conveniently and profitably forced for 
the production of “baby beef." (See Beef 
Cattle.) 

Treatment of Cows Before and After 
Calving. As a rule the greatest total 
milk yield for the year may be obtained 
by drying off the cows from 6 to 8 weeks 
before calving. This may be accomplished 
with most cows by withholding the stimu- 
lating grain ration, milking once a day 
and later every other day. Attention 
must be given to the condition of the 
pdder during this period so as to prevent 
inflammation. Some cows, however, ap- 


water until the afterbirth has come away. 
If this does not occur from 24 to 48 hours 
after calving, it should be carefully re- 
moved by hand. A vaginal douche of a 
dilute solution of permanganate of potash 
(5 to 10 grains in a quart of w r ater) may 
be given to prevent any irritation or rise 
of temperature. The calf should be al- 
lowed to suck the cow for 4 or 5 days, 
after which he may be separated from the 
cow and fed at first on whole milk then 
on sweet skimmilk and grain. (See under 
Beef Cattle.) 

If a case of caked udder or garget de- 
velops the cow should be milked fre- 
quently, say at intervals of 2 hours, but 
not dry. ^ Epsom salts may be given as a 
laxative in a dose of 1 or 2 pounds dis- 
solved in water. It may become necessary 
to make moist, hot applications to the 
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udder. (See Mammitis under Beef Cat- 
tle.) 

Exercise. It is generally recognized 
that for the best results with cows some 
exercise is necessary. In summer this is 
easily provided in pasture or feed lot if 
soiling is practiced. In winter it may be 
necessary to provide sheds in which the 
cows may move about, protected from too 
great exposure to cold. No animal can 
maintain a good state of health and vigor 


produce 15 or 20 per cent more milk and 
fat. Milking four times daily, then, 
would furnish an additional increase of 
6 to 8 per cent. This offers an oppor- 
tunity for any dairyman who may have 
the labor available. For greatest benefits 
in the extra milkings, the schedule of milk- 
ing must be adjusted so that the intervals 
between milkings will be as nearly equal as 
possible. Perhaps, however, if surplus la- 
bor is available it may be more efficiently 
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for 10 or more years without some regular 
exercise. The percentage of tuberculosis 
in dairy cows is far greater than in beef 
cattle, and this is partly due to excessively 
close confinement of dairy cows. 

Kindness, Regularity, etc. The high 
bred dairy cow is of a nervous tempera- 
ment and any fright or excitement from 
rough treatment or other annoyances has 
the effect of lowering the milk yield. 
Moreover the flow of milk is favored by 
regular hours of feeding, milking, groom- 
ing, etc. There should be no unnecessary 
changes in the attendants who' feed and 
milk the cows. 

In Michigan it was found that “No 
general recommendation can be made that 
all dairymen milk their cows three times 
daily instead of twice because on many 
farms this would greatly aggravate the 
present labor shortage, and with lower 
producing cows it would be questionable 
economy. However, the higher-producing 
cows, if regularly milked three times in- 
stead of twice daily, can be expected to 


used in milking more cows, rather than 
spending so much time on one cow.” 

Care of the Bull. The bull should be 
given plenty of exercise and nitrogenous 
feeds. He should be kept at pasture for 
the greater portion of the year, in a field 
by himself, and in winter may be allowed 
the run of a small lot with shed protec- 
tion from storms. Vigor and not fat are 
desired in a bull. He should therefore 
receive good roughage in the form of al- 
falfa or clover hay and bran, oats, peas 
or barley rather than corn. The bull is 
perhaps at his best between the ages of 
2 and 5 years, but may be useful for a 
few years longer if not allowed to become 
run down by overservice. 

Artificial impregnation was first prac- 
ticed in horse and mule breeding where 
it was found that sufficient semen could 
be obtained from one service by a stal- 
lion or jack to impregnate six or more 
mares. More recently the method has 
been successfully followed in breeding 
dairy cattle. The New Jersey Experi- 
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ment Station reports that 800 dairymen flow in periods of drouth. For grasses 
have derived benefit from cooperative suitable for improving pastures see under 
breeding associations. “They thus obtain Grasses. A change from dry feed to pas- 
the use of extraordinary sires at little or ture or vice versa should always be made 
no extra cost. The membership of 5 gradually so as not to interfere with the 
groups are breeding 7000 cows to 22 bulls milk flow. ^ . 

of outstanding quality. They may relieve In Louisiana March to June inclusive 
themselves of the bother and danger of “were the high months both in produc- 
keeping a bull." The expense of veteri- tion per cow and in returns over feed 
nary inspection of the bull is borne by the cost. These are the months when good 
association and the danger of spreading a pastures are usually available. The poor 
disease, such as infectious abortion, is pasture months of November and Le- 
the rebv obviated. cember ranked lowest in production.” In 
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Pasture. Almost every farm has one Oregon the total cost of pasture per cow 
or more pasture lots. Pastures may be ? ranged from 6 to 8 cents per day, and 
seeded to cultivated grasses and in the the length of the pasture season varied 
arid regions may be irrigated, or they from 209 to 239 days per year, depending 
may represent waste areas which cannot on the grass mixture, 
be tilled. While pasturage is at its best Experiments in Oregon showed that 
a good milk flow can be obtained with “pasture plants are the natural feed of 
only small grain rations. Experiments livestock. The countries of the world 
indicate, however, that it is always de- that have the rainfall and climate condi- 
sirable to feed some grain to cows at pas- tions essential for the growing of pasture 
ture, even when the grass is greenest and and other forage are the leaders in live- 
most succulent. Pastures may be re- stock production. As values increase on 
enforced at any or all times by feeds of the more productive land, there is a tend- 
soiling crops after milking, and when the ency for the dairy cow to replace the 
pasture becomes short the rations of meat- and wool-producing animals, 
green crops must be correspondingly in- “Good pasture usually furnishes feed 
creased. The chief advantages of pas- for the dairy cow at a lower price than 
ture are that the cows secure succulent any other farm crop. It is more economi- 
feed under cleanly and healthful condi- cal than the other roughages, such as hay, 
tions combined with a proper amount of silage, roots and soiling crops, because of 
exercise. Close attention should be given the higher yield and greater digestibility 

the cows late in the season, since wild pas- of the dry matter of pastures and because 

ture may suddenly become quite inade- there are no harvesting costs and com- 

quate for the maintenance of the milk paratively low seeding and tillage costs. 
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In addition to supplying a low-cost feed, 
the barn labor cost of producing milk or 
butterfat is lower when cows have ^ood 
pasture than when stall feeding of rough- 
age is necessary. "" 

“In addition to supplying nutrients 
cheaply, pasture furnishes the right kind 
of nutrients for the good health, milk and 
butterfat production, and reproduction of 
the cow. Immature plants are much 
more palatable and the dry matter is 
higher in protein, minerals and vitamins 


familiar to farmers, but has greatly in- 
creased of late years and found many en- 
thusiastic advocates. 

Soiling is the practice of raising various 
forage crops to be cut green and to be fed 
in this condition to animals. By a system 
of soiling instead of pasturing, an increase 
m the productive acreage of the farm is 
secured, a much greater amount of forage 
is produced on a given area of land than 
by pasturing, less land and less grain are 
required, the land is maintained in higher 
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than are the same plants when more ma- 
ture.” 

In Canada pasture produced more and 
better milk than soiling on alfalfa, rye 
and oats. At the Vermont Station it was 
shown by experiments extending over a 
period of 6 years that a change from barn 
to pasture produced an increase in the solid 
matters in milk, especially in new milch 
cows. In New York drouth affected cows 
on pasture by diminishing the casein and 
increasing the fat in the milk. There are 
greater returns from stall fed than from 
pastured cows. At the New Hampshire 
Station it was found that pasture grass 
increased the quantity of milk and its fat 
content. In Utah grazing on pasture of 
mixed grasses under irrigation proved to 
be the most economical way of producing 
milk. A change from dry feed to pasture 
gave a greater increase in milk than a 
change to soiling. The composition of 
the milk was not affected by pasture. 
(See Pastures in Field Crops.) 

Soiling. This practice has long been 


state of cultivation and fertility, and the 
manure is preserved. 

As the price of farming land increases, 
especially in the neighborhood of cities, it 
becomes unprofitable to hold large areas 
of arable land for pasture. Several ex- 
periment stations have tested the system 
of soiling and report favorably upon it 
both as the exclusive method of summer 
feeding and for supplementing pasture 
late in the season when pasturage is short 
and dry. No extra expense is incurred in 
introducing the system upon a farm and 
no machinery other than that ordinarily 
possessed by farmers is required. 

In order to have green crops for soiling 
during the whole season from early sum- 
mer till fall, it is necessary to adopt a 
suitable rotation of soiling crops. With 
the exception of corn and sorghum, soiling 
crops do not remain at their best for more 
than about 10 days. It may, therefore, 
be desirable to sow a portion of each plot 
of land at weekly intervals. Wheat and 
rye may be sown in the fall and will be 
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ready to feed during May and June of 
the following season. In the spring barley 
may be sown as early as possible, followed 
by 4 or 5 sowings of oats and peas at 
weekly intervals. These will serve as soil- 
ing crops for July. At the time the last 
sowing of oats and peas is made, corn or 
com and sorghum may be sown and will 
be ready for use in August and Septem- 
ber. The ground occupied by the oats 
and peas will be free by the end of June 
and may then be sown to millet and bar- 


would produce enough coarse fodder for 
25 cows. According to this system rye 
and crimson clover are sown together in 
September to be cut the next year, May 1 
to 10. Oats and peas are sown on this 
acre May 10 to be cut July 1 to 10. Soy 
beans are sown July 10 to be cut Septem- 
ber 1 to 10. On the second acre there is 
a rotation of wheat, cowpeas and Japa- 
nese millet, on the third crimson clover 
and corn, on the fourth mixed grasses and 
corn, on the fifth oats and peas, Japanese 



PUREBRED AYRS HIRES 


ley for use in the latter part of September 
and first part of October. 

In Connecticut it was found that soiling 
was always necessary to help out when 
pasture was short. Legumes like clover, 
peas and soy beans proved better than 
corn fodder and other soiling crops. In 
Iowa soiling proved superior to pasture. 
Cows ate about 75 pounds of green feed 
per day in addition to grain. In Massa- 
chusetts rye, vetch and oats, peas and 
oats, com fodder, and serradella are rec- 
ommended for soiling, and in New Jersey 
rye, corn, crimson clover, oats and peas 
and millets. In Pennsylvania the cost of 
soiling proved so great that good prices 
for milk were necessary to make it pay 
more than pasture. At the Wisconsin 
Station 3 times as much milk was pro- 
duced by an acre of soiling crops as by an 
acre of pasture. At the New Jersey Sta- 
tion it was found that by a proper system 
of rotation a continuous supply of green 
forage could be obtained from May 1 to 
November 1, and that 7 acres of land 


millet, barley and peas, on the sixth oats 
and peas, cowpeas, barley and peas, and 
on the seventh com alone. The various 
crops are sown at such times and in such 
rotation as to furnish a continuous supply 
of forage. This scheme is mentioned 
simply as one example of a successful sys- 
tem of rotation of soiling crops. 

Of the various crops which were tested 
at the New Jersey Stations in soiling ex- 
periments, alfalfa, rye, corn, crimson 
clover, oats and peas, and the millets gave 
the most profitable returns, while red 
clover, cowpeas, soy beans are also rec- 
ommended. In addition to the plants just 
mentioned various others have been suc- 
cessfully and profitably grown as soiling 
crops. In this connection mention should 
be made of wheat, mixed grasses, teosinte, 
Kafir corn, sorghum, vetches, rape, etc. 

At the Pennsylvania Station it was 
found that from 3 to 5 times as much 
forage was produced on an acre from soil- 
ing crops as from pasture. Similar results 
were obtained at several other stations. 
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Moreover, these conclusions are abun- 
dantly corroborated by the practical ex- 
perience of the many dairymen who have 
adopted the practice of soiling. An in- 
tensive system of soiling will impoverish 
the soil if occasional crops are not turned 
under, leguminous crops frequently sown 
or plenty of manure returned to the soil. 

Where leguminous plants have been 
directly compared with other plants, as 


and the convenience of feeding. At the 
New Jersey Station it was found that 
cows would eat about 60 pounds green 
forage per day in addition to a grain ra- 
tion. Animals should be fed only as 
much as they will clean up, or if any fod- 
der is left it should be taken out of the 
feed box before feeding again. It is rec- 
ommended by Peer that dairy cows be 
fed 4 or 5 times per day. 
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at the Connecticut Storrs. Station, they 
have proved superior. This is in accord 
with the findings of most investigators 
that a highly nitrogenous ration is most 
effective in the production of milL 

Soiling has found its widest application 
as a system of feeding milch cows. Some 
experiments have indicated that it is not 
profitable as applied to the feeding of 
pigs. Soiling was compared with pasture 
and feeding of hay at the Utah Station 
with the result that for fattening steers 
less feed was required for a poimd of gain 
by soiling than from pasture or hay. Per- 
haps the best soiling crops for sheep are 
rape, vetches, alfalfa and oats and peas. 
A soiling system may also be adopted in 
feeding brood mares and colts. 

Green forage may be fed in stable or 
yards according to the estimated impor- 
tance of exercise in any particular case, 


Forage crops and Roots, for Cows. 
Notes will be given in the following para- 
graphs on various forage and root crops 
suitable for dairy cows. The crops are 
arranged alphabetically, forage plants 
first followed by roots. 

Alfalfa is one of the most important 
forage plants for cows in the arid regions. 
It may be pastured or fed as hay or a 
soiling crop. In Canada alfalfa was eaten 
with more relish than green rye and gave 
the butter a better flavor. In New York 
alfalfa produced more milk than any 
other green forage or silage. The quality 
of the milk was sometimes poorer than 
that of milk from com fodder or silage. 
Alfalfa proved superior to mixed hay in 
Utah, and was cheaper and more effective 
than com fodder. In New Jersey it was 
found that alfalfa hay could be substi- 


292 


MODERN FARMERS’ CYCLOPEDIA OF AGRICULTURE 


tuted for wheat bran or dried brewers’ 
grains in rations for dairy cows. 

According to the Pennsylvania Experi- 
ment Station, “alfalfa-molasses silage (SO 
pounds molasses per ton) and soy bean- 
molasses silage (120 pounds molasses per 
ton) are of equal feeding value for milk 
production when fed in a ration with corn 
silage and hay. On account of the high 
cost of soy bean silage, it is not advised 
except in an emergency when alfalfa or 
other legumes are not available. Ensiling 


lactic acid than when it is preserved with 
phosphoric acid. In cases where alfalfa 
has a higher initial sugar content, phos- 
phoric-acid silage may be of as high qual- 
ity as would result with molasses as pre- 
servative. 

“When legumes are cured into hay, a 
large part of the carotene and other nu- 
trients may be lost through shattering of 
leaves and bleaching. Ensiling avoids 
practically all of this loss. After several 
months in storage, the carotene in legume 
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soy beans is usually preferable to curing 
for hay. Legume silage, especially the 
first cutting of alfalfa, is highly satisfac- 
tory as supplementary feed for dairy cat- 
tle on short pasture in late summer or in 
drouth period. On most farms, especially 
in central Pennsylvania, the practice will 
result in saving considerable alfalfa that 
is usually lost because of unfavorable hay- 
ing weather in June. 

“Fermentation studies of third cutting 
alfalfa reveal that quality of silage, based 
on lactic acid production, improves as the 
amount of molasses for preservative is 
increased from 40 to 120 pounds per ton 
of green forage. As a general rule alfalfa 
preserved with molasses produces more 


silage tends to decrease appreciably. This 
decrease varies wddely, but in general a 
good grade of legume silage in storage 7 
months will supply from 3 to 6 times as 
much carotene on a dry matter basis as 
alfalfa hay of good grade. Tests to date 
indicate that the carotene in legume- 
phosphoric acid silage tends to deteriorate 
rapidly after being in storage 5 to 6 
months. The rate of decline is not nearly 
so pronounced in alfalfa-molasses silage, 
and several tests have revealed from 3 to 
5 times as much carotene in alfalfa- 
molasses silage as in alfalfa-phosphoric 
acid silage after 7 months of storage.” 

Bermuda Grass Hay has been found 
equal to-, timothy for milk production. 


beef cattle and dairying -dairy farming 



The grass is used extensively for pasture 
in the Southern States. 

Brome Grass starts early in the spring 
and is much relished by cows.- In New 
Hampshire brome grass pasture proved 
to be not quite equal to alfalfa or to a 
mixture of blue grass and white clover. 

Clover occupies the same place in the 
eastern half of the country as does alfalfa 
in the west. It may be pastured or fed 
green, as hay or as silage. In Vermont 
clover silage proved unequal to com si- 


in quantities up to 60 pounds per day 
made butter equal to that from mixed 
coarse fodder. It is recommended, how- 
ever, that not more than 50 pounds of 
silage be fed per day to each cow. A 
larger percentage of fat was recovered in 
setting milk from cows on Robertson's 
mixture than from those on corn silage. 

In Vermont com fodder (stalks and 
ears) and silage proved about equal, the 
silage being slightly better on the whole. 
Both were better than com stover (stalks 
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lage. At the Storrs Station clover was 
found to be superior to Hungarian grass 
for milk and butter production. Red 
clover proved about equal to peas and 
oats as a soiling crop in Iowa. At 
the Massachusetts State Station rowen 
equaled peas and oats, but the cost of 
milk production on rowen was higher 
than on green vetch and oats or on green 
fodder com. In Michigan clover silage 
was relished and kept well, but nothing is 
added to the feeding value of clover by 
ensiling it. In Wisconsin 1 ton of clover 
hay was found equal to 3 tons of corn 
stalks. 

Corn furnishes the most important 
roughage for dairy cows and more experi- 
ments have been made with it than with 
any other crop for this purpose. Most 
silage is made from corn. It is usually 
desirable to feed some hay along with 
corn silage. In Canada corn silage fed 


without ears). Green sweet com fodder 
was better relished than dent com and 
gave a better yield of milk. Dent com 
produced more forage per acre, however, 
and was more economical. The butts of 
corn stover were found equal to the tops, 
and stover equal to timothy hay. Silage 
proved better than hay in one test at the 
same station and inferior in another. 
Silage from frosted com was found in- 
ferior to that from unfrosted corn. In 
some cases com silage made more milk 
but of a poorer quality than that from 
com fodder. Silage appeared to be su- 
perior to green corn fodder. Whole si- 
lage, stover silage, corn fodder and stover 
were all relished by cows, and the quality 
of the milk was the same from all 4 forms 
of the corn crop. About 3 per cent more 
milkwvas obtained from whole silage than 
from stover silage, and a similar difference 
was noted between fodder and stover. 
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For milk production it was found that 1 
acre of corn made into whole silage 
equaled 1.26 acres of stover or stover si- 
lage and LOS acres of corn fodder. Whole 
silage and stover silage were better rel- 
ished than corn fodder or stover, and the 
relative cost of preparing and feeding the 
4 forms of the crop was greatly in favor 
of whole silage (“ears and air'). 

At the New York State Station corn 
silage caused an increase in yield of milk 


of 35 to 40 pounds in addition to hay. 
It was found that a too exclusive ration 
of corn silage badly affected the general 
condition of the cows. The Minnesota 
Station recommends dent com for silage. 
Dent, sweet and flint com were found 
about equal, dent being slightly in the 
lead. In New Hampshire a change from 
dry corn fodder to silage increased the 
quantity of the milk and the fat content. 
Silage was found to produce a softer but- 
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and butter and economy of production. 
In Iowa corn fodder made more butter 
and at less cost than roots, but silage 
made a poorer showing than corn fodder. 
Sweet corn proved inferior to peas and 
oats, red clover, soy beans or cowpeas as 
a soiling crop, but the butter from sweet 
corn scored higher than that from any 
other soiling crop. In Michigan silage 
was found more economical than com 
fodder and superior to roots. .. 

According to experiments at the Mary- 
land Station there is least loss in feeding 
com fodder, shredded, mixed with the 
grain ration and wet. In Massachusetts 
com stover or silage produced milk more 
cheaply than hay. Fodder, stover or si- 
lage was more effective than hay. Silage 
gave the best results when fed in rations 


ter than hay, but of better flavor, and 
was far more effective than hay. In one 
test in Missouri com fodder was found 
superior to silage. 

In New Jersey the cows showed no 
preference between green and dry corn 
fodder and silage. Silage, however, was 
decidedly more effective than fodder or 
roots, both in milk yield and in maintain- 
ing the weight of the cows. In one test 
at the same station the cost of harvesting, 
storing and feeding dry fodder was less 
than that of silage. In Pennsylvania it 
was found that dent corn, cut when the 
kernels were mostly dented, and the 
leaves and husks were mostly green, made 
more butter fat than an equal amount cut 
earlier or later. The yield per acre is a 
little less when cut early. Corn fodder 
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slightly superior to wheat bran for milk 
production and the quality of the butter 
was equal to that from bran. 

The Flat Pea (Lathy rus sylvestm) 
was not relished by cows at the Michigan 
Station, either as a soiling crop or as 
silage. The cows lost weight on it and 
the milk flow decreased. 

. As shown at the New Jersey Station, 
“in the feeding of grass silage, whether 
legume, true grass or cereal crop, it 


and silage proved equal m every respect 
in milk production in Ohio and Pennsyl- 
vania. The Ohio Station recommends 
that silage should be made before the com 
is fully mature. 

At the Wisconsin Station it was shown 
by experiments extending over several 
years that silage is somewhat more effec- 
tive in milk production than dry corn 
fodder. Cows sometimes ate more silage 
than fodder. The milk flow was generally 
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greater on silage and the milk was some- 
times richer, sometimes thinner. Silage 
and fodder proved equally digestible. 
Silage is considered the most economical 
way of handling the corn crop for dairy 
cows. Smutty corn proved fatal in Wis- 
consin, while in Michigan it was fed with 
impunity. Corn fodder allowed to stand 
in the field is not so effective as when cut. 

Cowpea. This is a very important 
crop as pasture or silage for cows, espe- 
cially in the Southern States. In Missis- 
sippi cowpea hay proved equal to Johnson 
grass hay. In Nebraska cowpea pasture 
made a large yield of milk and butter. 
At the Delaware Station cowpea silage 
proved almost equal to the best June pas- 
ture. A ration of 25 pounds of the silage 
and 6 pounds of hay was found excellent 
for winter feeding. The silage proved 


should be remembered that cows are crea- 
tures of habit and must be tempered to 
this new feed. Grass silage of good qual- 
ity is an excellent roughage for dairy cat- 
tle. The best natural source of vitamin A 
of any preserved fodder at the present 
time, it holds the key to the economical 
production of quality milk with consumer 
appeal.” 

Hay enters into all rations for dairy 
cows except when they are on pasture or 
soiling crops. Hay in the Northern and 
Eastern States is usually made of timothy 
and clover. At the Maine Station, when 
a change w r as made from a ration of 13 
pounds of hay and 25 pounds of com si- 
lage with grain to 8 pounds of hay with 
the rest of the ration unchanged, a 
smaller milk yield, loss of weight and un- 
thrifty condition was observed. A change 
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from hay to silage caused an increased 
production of milk. The opposite change 
in New Hampshire produced the opposite 
effect. In Massachusetts salt marsh hay 
was found somewhat less effective for 
milk production than ordinary hay. When 
fed after milking no flavor was given to 
the milk. The percentage of milk fat was 
somewhat less than on ordinary hay. 
Marsh hay, however, is so much cheaper 
than ordinary hay that a most economical 
and effective ration may be made of 12 
pounds of salt marsh hay and 1 bushel of 
silage per day. In Sweden it was found 
that marsh hay silage, fed in rations not 
to exceed 20 pounds per day, was about 
equal to beets. 

Kafir Corn fodder or silage is relished 
by cows and has been found to be nearly 
equal to corn. 

Lespedeza hay in Mississippi was found 
to be superior to either timothy or Ber- 
muda grass hay. 

Millet silage was much relished by 
cows in Michigan and had a good influ- 
ence on the milk flow. In North Caro- 
lina, however, millet hay, added to a 
ration of corn silage and grain, had no 
apparent effect on the yield of milk. 
Hungarian silage was greedily eaten at 
the Vermont Station and was equal to 
hay but inferior to corn silage. 

Oats and Peas, green or as silage, are 
usually combined. Oats and peas at the 
Toronto Station yielded more per acre 
than oats and vetch, but the two combi- 
nations were equally effective as milk pro- 
ducers. In Vermont oat and pea hay was 
not much relished, but when eaten gave 
better results than any other coarse fod- 
der. Oat, pea and vetch silage was ap- 
parently superior to corn silage. In 
Nebraska oats and peas made the best 
medium early pasture for milch cows. At 
the Storrs Station they proved to be the 
best forage crop for midsummer. Oat 
and pea silage is highly recommended by 
the Michigan Station. In New Hamp- 
shire oat hay alone proved inferior to 
timothy and clover in milk production. 
At the Maine Station pea, sunflower and 
corn silage was found superior to corn 
silage. This mixture cannot be used to 
replace all the grain ration, but 20 pounds 
of the mixture may be substituted for 3 
pounds of the grain. Pea silage is rec- 
ommended in Minnesota and Tennessee. 

Rape is a promising silage for dairy 
cows. As a rule it produces a good flow 
of milk, but must be fed with some cau- 
tion, since it may taint the milk. In 
Canada 55 pounds of rape per day made 


slightly more milk than corn silage and 
the milk tested a little higher. The milk 
had a rape flavor, however, and cheese 
made from it was gassy. In Iowa the 
yield of milk and butter decreased when 
cows were taken from pasture and fed 
rape as a soiling crop. The butter was 
of poor quality. In Michigan rape silage 
was greedily eaten by cows and no taint 
was imparted to the milk. 

Robertson’s Mixture Silage is highly 
recommended in Canada, and has been 
tested in this country, especially at the 
Vermont and Maine Stations. In one 
test it proved equal, and in another de- 
cidedly superior to com silage. Robert- 
son’s mixture and com silage together 
were found equal to beets and carrots for 
the production of milk. The mixture may 
be substituted for a part of the grain 
ration without loss in weight or milk pro- 
duction. For the preparation of Robert- 
son’s mixture see under Sunflowers. 

Rye may be used for pasture, silage or 
as a soiling crop. In Canada it proved 
to be inferior to alfalfa in yield per acre, 
milk production and palatability. In 
Vermont rye silage was found to be drier, 
less readily eaten and made 10 per cent 
less milk and butter than com silage. In 
Alabama, however, rye gave better results 
than silage in milk production. At the 
Storrs Station it was found the earliest 
available soiling crop. Rye is recom- 
mended for pasture in Nebraska. 

Serradella in Massachusetts greatly 
increased the milk flow when substituted 
for % of the hay ration. Cows ate from 
90 to 97 pounds of green serradella per 
day. 

Sorghum, among other crops tested in 
Nebraska, furnished the greatest amount 
of pasture. In Michigan sorghum fodder 
and silage were readily eaten by cows, but 
were not equal to corn. Sorghum silage 
was found to be an economical feed in 
Tennessee and much superior to cotton- 
seed hulls in Georgia. 

Soy Beans ensiled with corn did not 
materially improve the silage or increase 
the milk flow over that obtained from 
com silage in Vermont. Soy bean-cowpea 
silage made less but richer milk. The 
mixed silage was less relished and more 
expensive to produce. In Nebraska soy 
bean pasture considerably increased the 
production of butter fat. In Massachu- 
setts soy beans were found to be superior 
to peas and oats for soiling. Soy beans 
and corn silage increased the milk yield 
over hay. 

Timothy is a poor dairy feed, and as a 
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rule should not be used for that purpose. 
In Minnesota it was found to be a less 
economical feed than prairie hay, while in 
one test it seemed to be superior to silage 
At the Storrs Station both timothy and 
redtop proved to be unprofitable feed for 
dairy cows, and it is recommended that 
they be replaced by leguminous hays. 

Vetch is considerably used in mixtures 
for soiling and is valuable for that pur- 
pose. In New Hampshire vetch hay 


Station field beets made more milk than 
corn silage, but did not sustain the weight 
of the cows so well. In other tests beets 
seemed slightly superior to silage. They 
increased the consumption of other feeds. 
As result of all experiments it was con- 
cluded that field beets are about equal 
to corn silage, but more expensive to pro- 
duce. 

Cabbage is greedily eaten by cows in 
Iowa and increases the yield of milk and 
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proved rather superior to timothy and butter. The butter from cabbage does not 
oat hay. keep well. 

Wheat at the Storr Station was found Carrots, when used in Massachusetts 
to be, next to rye, the earliest available to replace a part of the hay ration, in- 
crop for soiling. Wheat is better .than creased the milk yield more than com 
rye and can be fed for a longer time. silage. In Ohio it was found “carrots 
Apples, especially windfalls or diseased make an excellent dairy feed and might 
specimens, are sometimes fed to dairy * be expected to keep the yellow color in 
cows, but they have little feeding value, milk at a fairly high level during the win- 
In Canada apples were unequal to apple ter. Often, however, lack of storage 
pomace for maintaining the milk flow, facilities makes it impossible to feed car- 
and the milk was tainted. In Vermont rots during the winter season. Seeking a 

ensiled apple pomace proved equal to way to store carrots for winter feeding, 

corn silage in tests covering a period of 4 Experiment Station dairymen thought of 
years. No care was required in ensiling the possibility of ensiling them with some 
the material. Apple pomace was fed in crop which in. itself might make silage 
rations of 15 pounds with good results. low in carotene. As a result, field car- 

Artichokes, in a test at the Vermont rots were ensiled with overmature com 

Station, showed a feeding value about having a high percentage of dry matter 
equal to corn silage. and bleached leaves and hence a low 

Beets. In experiments at the Ohio carotene content. The carrots were fed 
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Into the cutter at as nearly a uniform 
rate as possible along with the corn. 
About 1 ton of carrots and tops was used 
for each 2.25 tons of corn. 

“After 2 months the silo was opened. 
The silage was in good physical condition, 
had a pleasant silage odor, and an acidity 
comparable to that commonly found in 
corn silage. Contrary to what might be 


carrot silage was found to be highly palat- 
able. 

“Milk and butter fat production on the 
two silage rations was practically identi- 
cal, and since the food intake was care- 
fully controlled, it can be concluded that 
the corn-carrot silage was equal to the 
corn silage for milk production. The 
cows receiving corn silage gained a little 
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expected, the chopped pieces of carrots more weight than those receiving the 
still had what appeared to be their origi- corn-carrot silage. 

nai physical condition. “More carotene, shown by greater 

“To determine its feeding value the depth of yellow color, was found in the 
corn-carrot silage was fed to a group of butter fat produced when the corn-carrot 
cows for 40 days and compared with good silage was fed than when the com silage 
corn silage fed on an equally dry-matter was fed, and this result was in keeping 
basis to a comparable group of cows, with chemical analyses of the silages for 
Both groups received, in addition to si- carotene The com silage contained 54.3 
lage, alfalfa hay fed according to live and 80.4 parts per million of carotene 
weight, and a grain mixture fed at the (ovendry basis) during the first and sec- 
rate of 1 pound to 3 pounds of milk pro- end periods, respectively, and the corn- 
duced to Jerseys and 1 to 4 pounds of carrot silage 76.9 and 108.9 parts per 
milk to Holsteins. At the end of 40 days million of carotene during comparable 
the silages were reversed, the com silage periods.” 

cows were given corn-carrot silage and Mangel Wurzels were found to be 
vice versa. Feeding was continued in this equal to sugar beets as milk producers in 
manner for 46 days, the first 6 of which Canada. In Iowa more milk was obtained 
were considered pre-experimental, and the from mangel wurzels than from sugar 
lata from 40 days were used. The corn- beets red table, beets or turnips. The 
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fat content of the milk, however, was less 
than that from turnips. In Massachu- 
setts they proved inferior to corn silage 
for milk production, while in Michigan 
they seemed to lessen the digestibility of 
other parts of the ration. 

Potatoes. In experiments at the Ver- 
mont Station potatoes were eaten more 
freely than silage, but were slightly in- 
ferior in effectiveness. Butter from po- 
tatoes was salvy and did not keep well. 
It was also shown that potatoes at a 
higher price than 15 cents a bushel are 
a more costly feed than silage. The 
Iowa Station found that high grade but- 
ter could not be made from cows eating 
more than 10 pounds of raw potatoes 
per day. Butter from potatoes is color- 
less and lacks keeping qualities. In Mich- 
igan potatoes lessened the digestibility of 
other parts of the ration. According to 
French experiments, dairy cows may be 
fed an exclusive ration of potatoes with 
increase in milk flow but loss in weight. 
No apparent effect on the quality of the 
milk or butter was noted from feeding 
potatoes in Michigan. 

In Idaho it appears that when “cellar 
space is not available for storing cull po- 
tatoes for livestock feed, the potatoes 
may be converted into silage. During the 
'early potato deal/ or late summer, a 
trench silo was dug in the hillside and 
floored with rough 1 -by- 12-inch boards 
and filled with a quantity of cull potatoes 
chopped with an ordinary corn ensilage 
cutter. To the chopped potatoes were 
added 3 per cent by weight of ground 
barley to furnish the proper medium for 
lactic acid fermentation and 3 per cent by 
weight of chopped alfalfa hay, the pur- 
pose of 'which was to absorb the excess 
juice from the potatoes. While the hay 
was added to the potatoes in a propor- 
tion which would seem proper to make 
the product of the same moisture con- 
sistency as corn silage, it was a coinci- 
dence that the amount of barley and hay 
added to the potatoes were approximately 
the same. There was no run-off from the 
silo and the moisture determination of 
the silage showed that it contained 40 per 
cent of dry matter, approximately 10 per 
cent more than corn silage. The advis- 
ability of adding a large percentage of 
chopped hay or other dry material to po- 
tatoes in a trench silo may therefore be 
questionable/* 

Pumpkins, At the Vermont Station 
pumpkins, as compared with silage, made 
from 1 to 2 per cent less milk and butter. 
It appeared that 2% tons of pumpkins 


were equal to 1 ton of silage. The qual- 
ity of the milk was not affected and the 
cows were not harmed by feeding pump- 
kins. In Germany pumpkins made less 
milk but more butter fat than mangels. 

Sugar Beets proved equal to mangels 
as milk producers in Canada, but inferior 
in Iowa. It was found that the highest 
grade of butter could not be made from 
cows eating 20 pounds of sugar beets per 
day. The butter was of good color, bow- 
er, and kept well. 

In Massachusetts sugar beets, used to 
replace part of the hay ration, increased 
the milk flow more than com silage. In 
Oregon they proved equal to carrots and 
superior to mangels in the flavor imparted 
to the butter. At the Cornell Station 
sugar beet pulp was fed in rations of 50 
to 100 pounds per day. It was found 
that partly dried pulp was equal in feed- 
ing value to corn silage. As it comes 
from the factory, however, its value for 
milk production is about that of silage. 
In Denmark it was found that butter 
from sugar beet pulp was equal to that 
from mangels and that 12 pounds of pulp 
equaled 1 pound of mixed barley and oats. 
In Colorado sugar beet pulp showed a 
feeding value of §2.61 per ton and sugar 
beets §5.06 per ton in milk production. 

Turnips. At the Toronto Station tur- 
nips, at the rate of % bushel per day, 
gave no flavor to the milk whether fed 
before or after milking. When 1 bushel 
per day was fed a turnipy odor appeared 
in the milk upon heating to 110° F. The 
odor was more pronounced when the tur- 
nips were fed before milking. The turnipy 
flavor was removed by pasteurizing the 
milk. Turnip tops were fed with good re- 
sults in milk yield. In Iowa more milk, 
but of poorer quality, was obtained from 
turnips than from mangels. In Norway 
turnips to the amount of 2.8 bushels per 
day gave no taint to the milk. 

Silage is the term commonly used to 
designate green forage preserved in air- 
tight structures known as silos. About 
38 million tons of silage are prepared 
annually of which 33 million tons are corn 
silage and the rest of sorghum, legumes, 
grass, roots and other forage. 

Silage was first prepared in the United 
States in 1875 by Manly Miles of Michi- 
gan. It is now extensively used through- 
out the country, especially in the North- 
ern dairy sections, as a succulent food for 
cattle and sheep and to a lesser extent 
for other animals. The advantages 
claimed for silos are briefly as follows: 
(1) Succulent palatable rations may be 
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had for stock during the entire year, thus 
keeping the animals in good physical con- 
dition and maintain the milk flow of dairy 
cows and breeding ewes. (2) A larger 
percentage of the food harvested can be 
preserved by ensiling than by curing as 
hay or fodder. (3) Three or more times 
the quantity of food can be preserved in 
the same space. (4) It costs less to pre- 
serve forage in the silo than to cure it by 
any other method now known. (5) More 
stock can be kept on the same area of 
land where silage is made than where the 
crops are all cured in hay or fodder. (6) 
Silage can be made in catchy weather 
when hay would be spoiled. (7) Crops 
unfit for hay making or cured fodder, 
such as weeds, sunflowers, horse beans, 
etc., can be changed into palatable fodder 
by preserving in the silo. This may be 
an advantage when the regular crops fail. 

Crops for Silage. All crops used for 
forage may be preserved as silage. The 
crops usually grown for silage are corn, 
clover, millet, the small grains, peas, sor- 
ghum, alfalfa, cowpeas, soy beans, etc. 
Corn is the chief crop grown for silage. 
It is the kind usually understood when 
silage is mentioned. 

Corn. Experiments at a number of 
stations indicate that corn for silage 
should not be broadcast but sown either 
in drills about 3% feet apart and the 
kernels dropped 6 to 9 inches distant in 
the row, or in hills 3% feet apart each 
way, placing 4 or 5 kernels in each hill. 
The crop is richest in feeding value if 
cut and put into the silo when the kernels 
begin to glaze or when denting is well 
established. It is usual to cut the corn 
and draw directly to the silo. Better re- 
sults in feeding have been obtained at the 
Wisconsin and Vermont Stations by en- 
siling and feeding the grain with the 
stalks than by harvesting and feeding the 
grain separately. Other experiments 
show that it is more economical to ensile 
corn, ears and all, than to ensile only the 
stalks and husk out the corn. 

Com packs better, keeps better, is more 
easily handled, and is more nearly all 
consumed if it is cut up into small lengths 
before putting in the silo. About half- 
inch lengths are preferable and recent 
work appears to snow that better silage 
will be obtained if the stalks are shredded 
as v r ell. Corn can be ensiled whole, but 
the labor of handling makes it an unsat- 
isfactory method of preserving corn. If 
the whole stalks are put into the silo they 
should be closely packed in layers. The 
corners should be packed with stalks bent 


to fit them. In filling the silo with cut 
com great care should be taken to have 
the corners and the silage along the walls 
well tramped, not only while the silo is 
being filled, but every 2 or 3 days there- 
after for 8 or 10 days. 

The silo may be filled as rapidly as the 
corn can be cut, or the filling may extend 
over quite a long period without affecting 
the quality of the silage. Two or 3 feet 
of silage may be put in one day and this 
allowed to heat and settle a day or two, 
and 2 or 3 feet more put in. When the 
silo is full the top may be thoroughly v r et 
down with about a 10-quart pailful of 
water to each square foot of surface. This 
causes a few inches of the top to rot thor- 
oughly and form a kind of covering im- 
pervious to air which protects the silage 
underneath. No other covering or weight- 
ing is necessary. If the water is not put 
on about 8 or 9 inches of the top will rot. 

Corn loses in feeding value when put in 
the silo but not so much as when cured 
outdoors. The average loss in 4 years at 
the Wisconsin Station, when corn was en- 
siled, -was 15.6 per cent of the protein in 
the corn. Com fodder, cured according 
to the usual methods, lost dtiring the same 
period 23.8 per cent dry matter and 24.3 
per cent protein. Considerably larger 
losses are reported by fodder cured out- 
doors by a number of other stations. The 
necessary losses in a well-conducted silo 
are considerably less than those noted 
above. Recent work at the Wisconsin 
Station shows that they need not exceed 
4 to 8 per cent of dry matter. 

Relative to varieties of corn most suited 
for silage in any locality, those surest to 
mature before frost should be chosen. On 
the northern border of the corn belt the 
flint corns and some of the earliest dents 
should be grown. Farther south the va- 
rieties producing the largest amount of 
food per acre. 

Clover. Common red clover is the 
kind usually put into the silo, though 
crimson clover has been recommended by 
the New Jersey Station, and Mammoth 
clover is often used. Clover silage is 
greatly relished by horses, cattle and 
sheep and pound for pound is richer than 
com silage. It does not produce as much 
food per acre, however, as corn. Clover 
may be put into the silo whole, but it 
packs much better and is more easily 
handled if run through the cutter and cut 
into half-inch lengths. If clover is put 
into the silo without cutting considerable 
cut corn silage should be run on top of 
it to weight it down. Even more care 
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should be taken to tramp the comers and 
sides of the silo than with corn. It is in 
the corners that the greatest losses occur 
in ensiling unless they are packed so 
tightly as to exclude all air. 

Clover should be cut for silage when 
in full bloom and when the dew is off. It 
should be drawn directly to the silo be- 
fore it wilts. As a result of 2 years’ tests 
at the Michigan Station, Smith found that 
while ensiled clover kept well and was 
greatly relished by stock, it was cheaper 
to cure it for hay than put it in the silo. 
It is no doubt true, however, that a good 
crop of clover could be secured for the 
silo when catchy weather would make hay 
making impossible. It must also be re- 
membered that when clover is put in the 
silo all the leaves and more tender parts 
are preserved, while in field curing 25 and 
often 50 per cent of this most valuable 
portion of the plant is dried up, broken 
off and lost. 

Miscellaneous. Sorghum has been 
ensiled at some of the stations but is not 
so satisfactory as com. In some localities 
it yields heavier than com and remains 
green later in the fall. It is not so greedily 
eaten by stock as corn silage. Sorghum 
silage is made in the same manner as corn 
silage. 

Good results have been reported in the 
use of millet as silage by the Michigan 
Station. Alfalfa takes the place of clover 
as a silage crop in the West and is en- 
siled in the same manner as clover. Cow- 
peas constitute the chief leguminous forage 
crop of the South for silage. Robertson’s 
silage, consisting of a mixture of corn, 
sunflower heads and horse beans, in the 
proportion of 1 acre corn, % acre horse 
beans and % acre sunflowers, has given 
satisfaction in some Canadian feeding ex- 
periments and reported on favorably by 
some stations in the United States. Beet 
pulp obtained as a by-product of sugar 
beet factories can be readily preserved by 
packing it in the silo. 

Fermentation of Silage. When green 
forage is first put into the silo it under- 
goes a more or less rapid fermentation and 
consequent rise in temperature. It has 
been commonly supposed that this fer- 
mentation was due to the action of bac- 
teria, but recent experiments at the Wis- 
consin Station indicate that the normal 
changes in silage are due to physiological 
processes in the living plant cells them- 
selves and not to bacteria. Bacteria and 
molds function only in a detrimental way 
when air finds access to the silage. 


Use of Silage. Good silage is fully 
equal to roots in feeding value and is 
much cheaper. Feeding may commence 
as soon as the silo is filled. From 2 to 3 
inches of the silage should be fed from 
the surface each day in order to prevent 
losses from spoiling. A desirable feature 
about silage is that it may stay in the 
silo 2 or more years without loss in feed- 
ing value. Many extravagant claims were 
made for the feeding value of silage when 
it first came into use. Station experi- 
ments show that silage has no greater feed- 
ing value than cured forage from which it 
is made. Experience does show, however, 
that it is usually the cheapest method for 
putting up forage and it furnishes a succu- 
lent and very palatable ration for stock 
at a time when such foods are most 
needed. 

Silage is pre-eminently adapted for 
dairy cows. It promotes and maintains 
the milk flow and if fed just after milk- 
ing does not taint the milk. The silo is 
more in favor with dairymen than with 
any other class of farmers. From 30 to 
35 pounds of silage per day, along with 
hay and grain, is considered the most 
satisfactory ration for dairy cows. 

Beef cattle have not been so extensively 
fed as dairy cows, but a number of ex- 
periments are reported on this subject. 
(See under Beef Cattle.) The Kansas 
Station points out in this connection that 
si] age should not be fed to breeding bulls. 
At that station bulls fed on silage seemed 
to lose their virility and became slow and 
uncertain breeders. They recovered when 
again fed on dry fodder. 

Sheep do well on silage. About 4 pounds 
of silage is considered equal to 1 pound 
of good hay for sheep. Clover silage 
proved especially valuable for breeding 
ewes at the Wisconsin Station. Silage 
should not constitute the sole ration but 
be fed with grain and hay. About 2 
pounds per day per head is sufficient for 
sheep and in no case should it exceed 5 
or 6 pounds. (For experiments with si- 
lage for sheep see under Sheep.) 

A number of attempts have been made 
to feed silage to hogs but without success. 
They do not appear to relish it or thrive 
on it. (See Swine.) 

Silage has been found a good feed for 
horses when fed not to exceed 20 pounds 
per day. It should be fed in small 
amounts at first and preferably with cut 
hay. 

Pasture, Soiling and Silage Com- 
pared. After this consideration of the re- 
lative value and advantages of pasture, 
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soiling and silage, it may be well to sup- 
plement what was previously said on si- 
lage by calling attention to some points 
in which it possesses advantages over any 
other system for obtaining succulent feed 
for dairy cows. The pasture will carry 
more stock during the spring than at any 
other season and it may well be helped 
out, even in the spring season, by some 
green forage or silage which remains from 
the winter supply It requires, however, a 
great deal of labor to cut green crops 
daily and haul them to the cows, and a 
still greater disadvantage attaches to a 
soiling system as compared with the use 
of silage, in that, in a soiling system, it is 
necessary to feed the crops during a 
period of several days, thereby harvest- 
ing a part of each crop before it is ma- 
ture ; considerable loss is therefore suffered 
in the nutritive value of the crop. 

For silage, however, the whole crop may 
be cut at the stage of growth when the 
greatest amount of material and nutriment 
is obtained and considerable saving in the 
case of handling is also secured. With 
nearly all crops there is an increase in the 
amount of nutriment up to a certain stage, 
after which a gradual decrease takes place. 
Obviously, therefore, the greatest feeding 
value may be secured by cutting the crop 
for silage at the right stage of growth. 

Occasionally silage is less palatable to 
cows than green forage or pasture. Now 
and then an animal will almost absolutely 
refuse to eat silage. As a rule, however, 
cows eat it very greedily. For example, 
in South Dakota, a comparison of differ- 
ent coarse fodders showed that silage was 
more palatable to cows than either alfalfa 
or brome grass hay, and butter was pro- 
duced more cheaply when cows were fed 
all the silage they would* eat than when 
alfalfa or brome grass hay constituted a 
considerable part of the ration. 

As a rule, silage is decidedly superior 
to roots in the economy of milk produc- 
tion, but where sugar beets can be grown 
successfully, the difference in the effective- 
ness of these two feeds is very little. 
Thus, in Nebraska, Haecker found that 
while corn silage gave slightly better re- 
sults than sugar beets in milk production, 
the difference was so small that they may 
be considered practically equal. 

Silo, a structure for the preservation of 
green fodder. (See Silage.) The first 
silos were simply pits dug in the ground. 
These were filled with green forage, then 
heavily weighted and covered over with 
earth to keep out the air. They preserved 
the silage fairly well but were very in- 


convenient. Since about 1875 silos of 
stone, brick, concrete staves, concrete 
blocks, tile and wood have come into use. 
Those built of wood are least durable but 
the first cost is considerably less than 
where brick, stone or cement is used, and 
they are equally efficient in preserving the 
silage. 

The essentials of a good silo are that it 
be air tight, cheap, simple of construction 
and durable. Some of the principles to 
be observed in its construction are: (1) 
That it be made deep in order that the 
silage may pack down solidly together 
and exclude the air. Wherever possible 
it should have a depth of not less than 24 
feet. The better silos are usually built 
30 feet deep. Very satisfactory silos, 
however, may be built with depths of 
only 20 feet or even less. (2) The walls 
should be vertical and perfectly smooth 
so that the silage may settle evenly on all 
sides. There should be as few corners as 
possible, since the greatest losses from 
spoilage occurs in corners. (3) Square 
wooden silos should have the corners 
boarded across, and the inside sheathing 
should run perpendicular to the bottom. 
(4) The inside walls of stone, brick or 
cement silos should have a final dressing 
of Portland cement. (5) The silo should 
be located where it will be most con- 
venient to feed from. 

The size of the silo to build may be 
determined in any particular case from 
the following data: A cubic foot of well- 
packed silage will weigh on the average 
between 35 and 40 pounds, and this is 
about the amount that should be fed to a 
dairy cow weighing 1000 pounds. If it is 
necessary to feed cows for 6 months, or 
180 days, during the winter 1 cow will 
consume 180 cubic feet, or about 3% 
tons. of silage. A herd of 20 cows would 
consume 70 tons during the same period. 
Since, however, there is always some 
spoiled silage and waste, a safer estimate 
for the requirements of a herd of this 
size would be 80 to 90 tons. An acre of 
good clover or corn will yield 10 to 15 
tons of silage. 

Another factor that must be considered 
in feeding out silage, is the depth of si- 
lage removed each day. Experience has 
shown that after feeding from the silo 
has begun a depth of about 2 inches in 
winter and 3 inches in summer should be 
removed from the whole surface exposed 
each day to prevent loss from spoiling. 
One cow, therefore, requires a surface 
area of silage each day of about 5 square 
feet, and a herd of 20 cows 100 square 
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feet. This would call for a silo 10 feet 
square or a round silo more than 11 feet 
in diameter. The number of tons of si- 
lage that a square or rectangular silo will 
hold may be determined roughly by multi- 
plying together the length, width and 
depth of the silo in feet and dividing by 
50, the approximate number of cubic feet 
in a ton of silage. 

Silos should be constructed with a ca- 
pacity of Vs to ¥2 greater than indicated 
by these calculations to allow for settling 
and waste. A silo rapidly filled and not 
refilled again will settle nearly one-half. 

Fifty years ago the silo was something 
of a novelty. Today there are over 
505,000 in use on farms. Built of brick, 
concrete, tile, metal or wood, they stand 
out conspicuously like baronial towers on 
the farm landscape. When on long train 
trips across the country I have often 
found it possible to take a rapid car-win- 
dow census of silos in different counties of 
various States, showing pretty accurately 
the percentage of farms provided with 
silos. Their condition of repair also indi- 
cates something of the enterprise of the 
farmer. Space does not permit a detailed 
account of the kinds of silos or the ela- 
borate itemization of plans for silos and 
steps in their construction. These will 
vary in different localities and for differ- 
ent farm layouts. Fortunately most of 
the Agricultural Colleges can supply plans 
for the kind of silo best suited to local 
conditions, and many of the State Experi- 
ment Stations have bulletins on silos. 
Your County Agent can help you get such 
information. . 

There are a few considerations, how- 
ever, which apply in general to any kind 
of silo in any locality. In the first place 
it will probably not pay to build a silo for 
less than a 10-cow dairy. The farmer 
might well hesitate to make the venture 
with fewer than 20 cows. J. R. McCal- 
mont has recently estimated the cost of 
permanent silos per ton of stored silage as 
ranging from $7 to $12 per ton capacity 
for 25 to 50 ton silos, to $4 to $7 for 150 
to 200 ton silos. This would figure out at 
about $350 for a 50 ton silo and $600 for 
a 150-ton silo. It is well to remember 
also that “suffocating gas from fermenting 
silage, mostly carbon dioxide, forms in all 
silos shortly after filling begins and con- 
tinues until fermentation stops. Gas is 
a particular hazzard in a below-ground 
silo. During the filling period the blower 
on the silage cutter should be run several 
minutes before anyone enters the silo.” 

Pit and trench silos are especially 


adapted to semiarid regions and have the 
advantage of cheapness and ease of con- 
struction. In a season of surplus produc- 
tion silage can thus be stored for use dur- 
ing a future year of drouth and scarcity. 
Cases are on record in Australia where 
fodder thus preserved has been found in 
good condition 15 years later Even 
prickly-pear cactus may be utilized by 
this method, since the spines are softened 
during the process of fermentation. 

Some materials, for example the vines 
and pods from pea-hulling plants, pack 
down so solidly of their own weight as to 
require no covering. The whole mass 
turns into silage with only a few inches 
of spoilage on the exterior of the pile. 
For emergencies woven-wire fencing, snow 
fences, bundles of com fodder, or bales 
of straw may serve as walls for temporary 
silos and bound together with wire bands. 
Such walls may be made quite air tight 
with special paper or other materials. 
The only essential point in any silo is that 
the air be excluded, while the silage is 
undergoing the proper fermentation. 

Miscellaneous Feeds, Salt and Water. 
Brief ^ notes may be given on these sub- 
jects in the following paragraphs: 

Cane Sugar added to the ration of 
dairy cows had little effect on the quan- 
tity of milk and none on the quality as 
tested at the Vermont Station. 

Condimental Feeds have been tested 
at Connecticut, Maine and Massachusetts 
Stations and elsewhere. They have nearly 
all been shown to be valueless. The claims 
made for such feeds are absurd and the 
prices extravagant. 

Bone Meal was tested at the Vermont 
Station. When added to rations of dairy 
cows it had little effect on the ash content 
of the milk, but increased the quantity of 
phosphoric acid. 

Skimmilk may be profitably fed to 
dairy cows. It has a favorable effect upon 
the churnability and quality of butter fat. 
In Sweden clabbered skimmilk /was found 
of little value for that purpose. 

Oils have been fed to cows to deter- 
mine whether the yield of milk and butter 
might be thus increased. In Vermont it 
was found that unemulsificd cottonseed 
oil, when added to the ration, increased 
the milk yield 3 per cent and the total 
solid content 5 to 10 per cent. Emulsified 
oil increased the milk yield 4 to 9 per cent 
and the total solid content 2 to 15 per 
cent. Emulsified corn oil and linseed oil 
had similar effects. In Maine it was 
found that an increase of food fat caused 
an increase of milk fat. According to 
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investigations in Massachusetts, New 
Hampshire, Denmark and Sweden, cot- 
tonseed oii, corn oil, palm oil, coeoanut 
oil, oleo oil and stearin temporarily in- 
creased the fat in milk. With the con- 
tinuance of such feeds, however, the milk 
soon returns to the normal composition. 
At the Cornell Station tallow fed for 10 
days in rations of 2 pounds did not in- 
crease the milk fat. Heavy feeds of oil 
derange the digestion and the butter may 
be so affected as to be virtually adulter- 
ated. Since the effect of oils is only tem- 
porary there is no economy in feeding 
them. (See also Rations below.) 

Salt is a necessity with dairy cows as 
with other animals. A supply of salt 
should be constantly accessible to the 
cows. It may be furnished granulated or 
in large pieces of rock salt. In Canada, 
when salt was withheld from the cows, the 
average loss in the milk yield was 14.5 per 
cent. Similar results were obtained at the 
Mississippi Station. 

Water. An abundant supply of fresh, 
pure -water should be always accessible to 
milch cows. Cows may be expected to 
drink from 60 to 120 pounds of water per 
day, according to the ration. At the Ver- 
mont Station cows allowed to drink at will 
gave 2 per cent more milk than when 
watered at intervals. Several stations 
have tested the value of warming the 
drinking water for cows. As a rule no 
advantage has been found in this opera- 
tion, the results being in some cases in 
favor of warm water, in others in favor 
of cold water. 

The Oregon Station reminds us that 
“Water is very essential in the cows' ra- 
tion, inasmuch as her body on the average 
contains about 55 per cent of water. Also 
milk contains 87 per cent water. Water 
is essential for the proper digestion of 
feeds and is the largest constituent of 
blood and lymph that carry nutrients to 
all parts of the body. Water assists in the 
elimination of waste products in the urine 
and feces. The body temperature is con- 
trolled by evaporation of water from the 
skin and through the lungs. The amount 
of water required by the dairy cow de- 
pends on the amount of milk she is pro- 
ducing, her body weight, the type of ra- 
tion fed, and the temperature of the air. 

“As water is the cheapest ingredient 
that a cow requires for milk production, 
she should be provided with an adequate 
amount. Under moderate temperature 
conditions, the cow requires about 6 
pounds of total water daily per 100 
pounds of body weight, and about 1% 


pounds of water for each pound of milk 
produced A 1000-pound cow producing 
40 pounds of milk daily would require a 
total of 120 pounds of water. The pro- 
vision of a convenient supply of pure fresh 
water is necessary for economical produc- 
tion. 

“Feeds vary considerably in the amount 
of water they contain. Concentrates 
usually contain about 10 per cent water. 
Hays vary somewhat more, but usually 
contain a little more than 10 per cent 
water. In contrast to concentrates and 
hay, the succulent feeds are high in water. 
Pasture grasses and clover contain from 
75 to 85 per cent, the silages from 65 to 
75 per cent, and the root crops from 80 to 
90 per cent of water. Naturally the free 
water requirements of a cow depends to 
a large extent on the type of ration fed. 

“In the example given above the cow 
requiring 120 pounds of water daily would 
obtain from 20 to 25 pounds of water in 
the feed, if the ration consisted of 10 
pounds of concentrates, 15 pounds of hay, 
and 30 pounds of silage, and would re- 
quire 95 to 100 pounds of free water. In 
hot weather cows may drink 80 per cent 
more water than in moderate weather. At 
freezing temperatures cows will drink 
about the same amount as in moderate 
weather if the water is not too cold.” 

Grains. The best results cannot be ob- 
tained from milch cows without feeding 
grain. Even when cows are on the best 
pasture, or are fed soiling crops in large 
rations, the addition of grain increases the 
milk yield. With cows on good pasture 
the effect of the grain may not be ap- 
parent at first,. But as the pasture be- 
comes short the grain rations may be in- 
creased and will have more uniformly 
beneficial effects in cows which are al- 
ready accustomed to grain feeds. In 
order to secure the largest total milk 
yield, the cows should be stimulated to the 
best possible flow of milk during the early 
stages of lactation, and this flow should 
be maintained by judicious grain rations. 

As a rule nitrogenous grains are more 
effective in milk production than corn. 
The ability of different cows to make prof- 
itable use of grain varies greatly. The 
grain rations may vary in size from 2 to 
12 pounds per day, but only the best 
dairy cows can utilize large grain rations. 

At the Vermont Station some cows on 
rations of 6 to 14 pounds of mixed meal 
per day gained in quantity and quality of 
the milk. Especially the milk sugar was 
increased. Other cows, however, got off 
feed or showed no change. Cows gave 34 
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more milk and butter fat on full grain ra- 
tions than without grain. Better results 
were obtained from heavy than from light 
grain feeds. Only good cows, however, 
were able to utilize 8 to 12 pounds of 
grain per day. Experiments at the Cor- 
nell, Kansas, Mississippi and North Da- 
kota Stations indicate that the immediate 
results from feeding grain to cows on good 
pasture are not striking, but that the 
weight of the cow is better maintained on 
grain, and beneficial results are seen in 
the flow of the milk late in the season. 
Similar results were obtained in Utah. 
The Wisconsin Station found that it did 
not pay to feed more than 8 pounds of 
grain per day. A ration of 12 pounds was 
fed at a loss, and the after effects were 
bad. At the New Jersey Station 10 
pounds per day was found the largest 
profitable grain ration while in Utah 8 
pounds is considered as the outside limit 
of a grain ration, and feeds of more than 
6 pounds increased the cost of the milk. 

In Massachusetts, with cottonseed meal, 
linseed meal and gluten meal at the same 
price, there was little difference in their 
economy in milk production. In New 
Hampshire corn meal, shorts, middlings 
and cottonseed meal were found of about 
equal value. In the following paragraphs 
brief notes are given on the individual 
grains commonly used for feeding dairy 
cows. 

Barley and Brewers' Grains. In 
German experiments barley meal proved 
an effective and desirable dairy feed in 
every respect. In Minnesota ground bar- 
ley was found equal to ground wheat or 
corn meal. At the Maine Station barley 
and peas made a soft butter. The Geneva 
Station has shown that malt sprouts or 
brewers’ grains may be substituted for 
oats or peas for milch cows. In Wiscon- 
sin malt sprouts proved inferior to cotton- 
seed meal or corn meal. In Connecticut 
brewers’ grains were fed in rations of 13% 
pounds with good results, while in Mas- 
sachusetts they proved to be a good sub- 
stitute for wheat bran. In New Jersey 4 
pounds wet brewers’ grains were found 
equal to 1 pound dry. 

Beans. The common sorts of garden 
and field beans are seldom fed to milch 
cows in this country. In Scotland horse 
beans were found to make a good quality 
of butter. In Massachusetts soy bean 
meal made more and richer milk and but- 
ter of a better color than cottonseed meal. 
The cottonseed butter was firmer but in- 
ferior in texture. 

Buckwheat. In a test at the Vermont 


Station buckwheat middlings made 4 per 
cent more milk than corn and bran, and 
3 per cent less than cottonseed or linseed 
meals. The quality of milk was about 
the same with all feeds. A subsequent 
test confirmed these results in general, but 
showed that milk from buckwheat mid- 
dlings contained more fat than that from 
any of the other feeds. The middlings 
made firmer butter than any other grain 
ration. Buckwheat middlings are not 
especially relished alone and should be 
mixed with other feeds. In New Hamp- 
shire ground buckwheat proved valuable 
for milk production. 

Corn and Corn By-Products. This 
grain may perhaps best be fed unhusked. 
The shock corn, however, is commonly 
run through a feed cutter before feeding 
to milch cows. After com has been 
husked or shelled for some time it be- 
comes very hard and should be ground be- 
fore feeding. Corn meal is greatly rel- 
ished by cows, and this fact often leads 
to excessive feeding. It should be mixed 
with bran, shorts, linseed meal, cotton- 
seed meal or other nitrogenous grains for 
dairy feeding. 

In New Jersey com meal gave 9 per 
cent more milk than whole com, and 57 
per cent of corn fed in the ear was undi- 
gested. In Mississippi corn meal was not 
economically fed with dry hay. At the 
Pennsylvania Station cerealine was found 
equal to dried brewers’ grains or buck- 
wheat middlings, and the value of corn 
meal for milk production proved to be 
% greater than bran. According to some 
experiments in Germany corn was most 
effective for milk production, followed by 
wheat bran and cottonseed meal. Gluten 
meal proved to be an excellent dairy feed 
in Germany and Vermont. The butter 
from gluten meal was slightly inferior in 
grain to that from corn meal and bran, 
or that from cottonseed meal or linseed 
meal. In a second test the butter from 
gluten meal was best. Buffalo gluten 
meal was found superior to a ration of 
cottonseed meal and linseed meal. The 
Maine Station found that gluten meal 
could be substituted for cottonseed meal, 
but that it must be fed in larger quan- 
tities. The butter was softer than that 
from cottonseed meal. In Vermont germ 
feed had about the same feeding value as 
a mixture of corn meal and bran. Sugar 
meal and cream gluten meal were more 
nutritious and influenced the richness of 
the milk more decidedly. Both cream 
and king gluten meals were found to have 
a greater feeding value than a mixture of 
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corn meal and bran. It has been found 
at the Maine, Michigan and New Hamp- 
shire Stations that all gluten products 
containing a large percentage of oil sof- 
tened the butter. At the Geneva Station 
wet, acid corn slump, dry slump and dried 
slump acidified with acetic acid were fed 
to cows without harm. The milk yield 
was increased but the quality was ad- 
versely affected. In Kansas com meal 
was found to increase the milk yield more 
than bran and oats. 

Cottonseed Meal. This is a very ef- 
fective dairy feed. It should not be fed 
as the only grain ration, however, and 
should not be used extensively until some 
experience has been had on a small scale. 
At nearly all the stations where it has 
been tested, cottonseed meal was found 
to raise the melting point of the butter. 
A little cottonseed meal is recommended 
when firmer butter is desired. In Texas 
it made a firm but salvy and light-colored 
butter, while in Iowa the butter scored 
as high as that from corn meal, and no 
bad effects were observed from rations of 
2 to 6 pounds per day. In Michigan and 
New Hampshire butter ivas badly affected 
when cottonseed meal was fed to excess. 
It proved slightly better than corn meal 
for milk production, and in Germany it 
w r as superior to linseed meal for this pur- 
pose. In Vermont it made more milk, but 
also cost more than gluten meal. In Ala- 
bama in rations of 3 to 5 pounds per day 
it diminished the quantity but increased 
the fat content of milk. 

Cottonseed meal added to corn meal 
gave greater returns than corn meal alone 
at the Maine Station' In Pennsylvania 
it produced more milk than bran, but the 
butter from bran w r as rated higher. The 
milk yield was increased by it at the Texas 
Station. In Mississippi 1 pound of cot- 
tonseed meal proved equal to 3 pounds of 
corn and cob meal for milk production. 
In Texas it v r as found most economical to 
feed cottonseed in combination w T ith other 
grains. Rations of 6 pounds of cottonseed 
meal were found more economical than 7, 

8 or 10 pounds. In Massachusetts this 
feed v r as found about equal to good hay 
for milk production. 

Linseed Meal is an important feed 
for milch cow r s on account of its high pro- 
tein content and its laxative and regula- 
tive action. In Colorado it produced a 
larger percentage of milk fat than any 
other grain. In Iowa it was found that 
either linseed meal or ground flaxseed 
could be safely fed in rations of 8 pounds 
per day. Linseed meal and bran, substi- 


tuted for a part of the corn ration, in- 
creased the yield of milk and butter. In 
Massachusetts the new and old process 
linseed meal w r ere found to be of equal 
value. At the Michigan Station linseed 
meal had no effect upon the butter. In 
Pennsylvania it proved equal to cotton- 
seed meal, and in Wisconsin it was found 
slightly better for producing milk fat than 
either wdieat bran or corn meal. New 
process linseed meal was about equal to 
corn meal, but made a better butter. In 
Germany flaxseed had little effect in in- 
creasing the milk fat, but disturbed the 
digestion of the cows. 

Oats are fed to dairy cow r s quite ex- 
tensively. In Scotland they are con- 
sidered as producing a good quality of 
butter. In Vermont oat feed was found 
equal to a mixture of bran and corn meal 
in equal parts. Quaker oat feed made 2 
or 3 per cent less milk than com meal 
and bran, but the quality of the milk was 
the same. In Maine ground oats proved 
equal to wdieat bran for milk production, 
while in Wisconsin they w r ere found more 
effective, but also more expensive. 

Rye Meal w r as tested at the Pennsyl- 
vania Station in a balanced ration. It 
checked the milk flow r somewhat and was 
inferior to corn meal. 

Sorghum Meal, w ? hen free from hulls, 
in experiments in New* Jersey, had no ef- 
fect on the health of the cow r s and did not 
influence the taste, color or composition 
of the milk. It made 7 per cent less milk 
than corn meal. 

Wheat. In Canada ground wheat was 
found to be a wdiolesome and effective 
dairy feed, but w r as not equal to mixed 
meal. In Vermont wdieat bran proved 
about equal to buckwheat middlings, bar- 
ley meal, corn meal or cottonseed meal. 
In Colorado bran gave greater yields of 
milk than other grain feeds. In Iow r a the 
milk yield was increased by feeding bran 
to cow r s at pasture. In Maine wdieat meal 
proved slightly superior to corn meal. In 
Massachusetts bran was not very effective 
wdien added to a silage ration. In Minne- 
sota ground wheat proved equal to ground 
barley or corn meal. At the North Caro- 
lina Station wheat middlings and bran, 
half and half, were found more effective 
than bran alone. In Wisconsin roller 
bran proved equal to com meal, nearly 
equal to linseed meal and more economical 
than either. 

Rations. For obtaining the best re- 
sults from dairy cow r s it is desirable to 
keep the bowels in a loose condition. This 
matter is easily regulated if the effects of 
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various feeds are kept in mind. The fol- 
lowing may be considered loosening feeds: 

Alfalfa, clover and other legumes, roots, 
silage, sorghum hay, bran, soy bean meal, 
linseed meal and gluten meal. The fol- 
lowing is a partial list of constipating 
feeds: Corn fodder, com stalks, Kafir 
corn fodder, various grass hays, including 
timothy, Kafir corn, corn and cottonseed 
meal. It is also important in dairying to 
secure a proper, firmness in the butter. 


cussion oi wide, ^ narrow and bal- 
anced” rations see Feeding Farm Animals. 

Great differences of opinion prevail 
with regard to the possibility of affect- 
ing the amount of fat or other solids in 
the milk by means of the feed. Experi- 
ments along this line have not led to uni- 
form results, but indicate that a specific 
effect of any. feeding stuff on the quality 
of the milk is either not notieable or of 
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As a rule corn, Kafir corn and cottonseed short duration. In Massachusetts the 
meal make hard butter, while linseed quantity and quality were not affected 
meal, soy bean meal and gluten meal have by a change in the grain ration. The New 
a tendency to soften the butter. Hampshire Station found that the “quan- 

Narrow rations are generally recom- tity is the result, of food influence 
mended for dairy cows. Narrow rations Quality is the result of the makeup of the 
were found superior to wide rations in ex- animal.” In Maine the milk yield from a 
periments at the Hatch, Maine, Massachu- highly nitrogenous ration (cottonseed meal 
setts State, Nebraska, New Hampshire, and gluten meal) was greater than from 
Pennsylvania, Storrs and Texas Stations, corn meal. The total solids in the milk 
In Vermont no constant differences were were 30 per cent to 40 per cent greater, 
noted in the effect of w-ide and narrow ra- but the relative proportion of the different 
tions, while in New Jersey milk and butter solids varied independently of the feed, 
were produced more economically on well- It is concluded, therefore, that it is not 
balanced than on irregular rations. The possible to produce more butter fat with- 
Storrs Station investigated the rations in out a corresponding increase of 'the other 
common use among dairymen in Connecti- milk solids. In Canada it was found that 
cut and found that the amount of protein the quantity of the milk could be much 
could be profitably increased in almost influenced by the feed (large quantities of 
every case. At the Cornell Station a me- succulent or dry fodders) but the quality 
dium ration gave a better yield of milk was largely determined by the individu- 
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ailty of the cow. It has also been demon- 
strated that when there is a lack of fat 
in the feed the body fat may be changed 
into milk fat. 

The Maryland Station maintains that 
the productive capacity of average dairy 
cows may be much increased by proper 
care and better feeding. It is even as- 
serted that improvement of a herd may 
be secured more quickly by feeding than 
by breeding. The capacity of a cow may 


was soon reached beyond which the extra 
production was obtained at a loss. 

In planning rations for livestock it 
should always be remembered that ani- 
mals utilize feed as a steam engine uses 
fuel. Part of the energy derived from 
feed or fuel is used up in running the ma- 
chine. The Oregon Experiment Station 
has established that a 1000 pound cow in 
producing 30 pounds of milk per clay, 
when properly fed, uses 45 per cent of her 
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be permanently improved by good system- 
atic feeding for 1 year. The after effects 
are observed in larger yields of milk dur- 
ing the next year. 

The actual size of the ration will vary 
greatly according to individual cows. 
Some cows can successfully utilize much 
more grain and coarse fodder than others. 
The usual rations of different feeding 
stuffs are discussed above under the in- 
dividual feeds. As an example of a large 
feeding capacity we may cite the case of 
a Holstein cow at the Missouri Station 
which ate as a daily ration 15 pounds 
bran, 3 pounds linseed meal, 6.65 pounds 
each of corn meal and ground oats, 42 to 
50 pounds of silage and 12 pounds of clo- 
ver hay. In Pennsylvania it was found 
that it was not profitable in the case of 
average cows, to increase the ration as 
long as the milk yield increased. A limit 


feed for maintaining body temperature, 
locomotion, digestion, blood circulation 
and tissue repairs. The remaining 55 per 
cent of the feed is used in the production 
of milk. If fed less than required, the 
cow might use 60 per cent or more of her 
feed to keep bodily functions operating. 
If fed more than required, 15 per cent or 
more of the feed might be used to pro- 
duce body fat, while milk secretion fell 
off somewhat. 

Wet vs. Dry Feeds. The Toronto 
Station found that wetting bran or grains, 
or “slopping” was an expensive method of 
feeding. The wet grain passed almost di- 
rectly into the 4th stomach and was not 
well masticated. In Iowa, on the other 
hand, the results were slightly in favor of 
a wet feed. In Vermont no constant dif- 
ference was observed in the value for but- 
ter or milk from wet and dry feeds. 
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DAIRYING. 

In dairying, as^ conducted at present, 
the farmer is primarily, or almost ex- 
clusively, interested in the production of 
milk. The technical operations by which 
butter, cheese, condensed milk and other 
milk products are manufactured, are 
chiefly of interest to experts in creameries, 
cheese factories, etc., to which the farmer 
delivers his milk. It is only in the rarest 
instances that the farmer makes his own 
cheese, and the butter which is made on 
the farm is perhaps 10 per cent of the 
total butter production. In a large per- 
centage of cases, therefore, after the milk 
has been produced the farmer is directly 
interested merely in caring for it until 
it can be delivered to the factory or the 
patrons of his milk route in good condi- 
tion. The present discussion will, hence, 
be confined to a few details concerned 
with the care of milk and to a brief 
general account of butter and cheese mak- 
ing. 

Testing Milk. The milk from each 
cow should be weighed at each milking 
and a record should be kept so that the 
productivity of each cow may be known. 
Unprofitable cows may thus be culled out. 
From time to time, also, a test should be 
made of the milk of each cow to deter- 
mine the percentage of butter fat. 

Fermentation of Milk. The rapid fer- 
mentation of milk is due to the presence 
of bacteria or other filth in the milk. If 
milk is intended for the manufacture of 
butter or cheese the bacteria simply serve 
to hasten the ripening process. ^ If the 
milk is to sold as food, however, it is de- 
sirable to keep it sweet as long as pos- 
sible. Even when every precaution is 
taken enough bacteria will gain entrance 
to the milk to produce ripening and sour- 
ing. 

Two hundred or more species of bac- 
teria have been found in milk. The most 
of them, however, are harmless, except 
that they cause a rapid souring of the 
milk. Some produce bitter or otherwise 
disagreeable flavors, others produce gas, 
color changes, etc. It should always be 
remembered, too, that milk may easily 
become contaminated by the germs of in- 
fectious diseases, such as tuberculosis, 
scarlet fever, diphtheria, typhoid fever, 
undulant fever, etc. Epidemics of these 
diseases are often caused by careless milk- 
men. 

Cleanliness. In order to prevent the 
contamination of milk with bad odors or 
bacteria the most scrupulous clealiness is 
required. No dust should be flying about 


in the stables at milking time. If the 
cows are allowed to eat at this time the 
feed should be sprinkled. It is better not 
to feed them until after milking. The 
cows should be clean or thoroughly 
brushed off, the hands and the clothing 
of the attendants should be clean and no 
fermenting or decomposing material should 
be allowed to accumulate in the stables. 
Careful attention should be given to 
cleansing and scalding all cans, pails, etc., 
with which the milk comes in contact. 
These various precautions have been re- 
commended times without number, but 
they are by no means universally ob- 
served, and as a result the milk sours 
within a few hours after delivery. Clean- 
liness applies to milking machines as much 
as to human milkers. Every part of the 
machine must be properly cleansed and 
sterilized after each use. Otherwise the 
bacterial contamination of the milk may 
easily become worse than from hand 
milking. Some large commercial dairies, 
after struggling with the problem, have 
returned to hand milking on account of 
unpleasant experiences with milking ma- 
chines. The milkers in these cases seemed 
to be more successful in cleaning their 
hands than in cleaning the machine and 
the tubing and other attachments. 

Straining, Cooling, Aerating. Im- 
mediately after being drawn from the cows 
the milk should be strained to remove 
any coarse filth which may have fallen 
into it. It may then be aerated by pour- 
ing back and forth from one vessel to an- 
other, or by the use of one of the many 
devices designed for this purpose. Aera- 
tion is practiced for the purpose of re- 
moving animal odors from the milk or 
odors due to various feeding stuffs. Aera- 
tion and cooling may be accomplished at 
the same time. It is desirable to cool milk 
down as quickly as possible to 40° to 60° 
F. A temperature of 40° is better than 
60°. The bacteria are thereby prevented 
from multiplying too rapidly and the milk 
remains sweet much longer. Where a 
stream of running -water is to be had a 
Star cooler is about as good as any for 
this purpose. 

Composition of Milk. Where milk is 
produced for the manufacture of butter 
the percentage of butter fat is an im- 
portant matter. The average percentage 
composition of milk is about as follows: 
Water 87 per cent, fat 4 per cent, casein 
3.4 per cent, milk sugar 4.9 per cent, and 
ash .7 per cent. In making butter, fat is 
the only solid which is removed from the 
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milk, while in the manufacture of cheese 
both the ^casein and fat are removed. 

Creaming the Milk. There are three 
general methods in vogue among farmers 
for separating the cream from milk, viz.: 
Setting in shallow pans, setting in deep 
cans with cooling devices, and the use of 
separators. The third method is the best, 
for various reasons which will be men- 
tioned below. It is best to run the milk 
through the separator, or set it, as soon as 
possible after milking. There is no great 
loss in butter fat, however, if these opera- 
tions are delayed for 3 or 4 hours. Milk 
should be cooled before setting, otherwise 
some fat is lost. This matter, however, is 
less important in the North than in the 
South. With shallow setting in pans 2 or 
3 inches deep the best results cannot be 
obtained if the milk is allowed to become 
warmer than 60° F. The milk should be 
set in a cool, dry, well-ventilated room 
free from bad odors. The cream should 
be removed as soon as the milk at the 
bottom of the pans has thickened. 

If the milk is set in deep cans, these 


should at once be placed in ice water or 
cold running water. For cooling milk in 
such cans spring houses are quite satis- 
factory. The water around the cans 
should be between 40° and 55° F. At the 
Cornell Station it was found that 24 hours 
was a long enough period for shallow set- 
ting. Some fat was lost when the pans 
were skimmed after 12 hours. At a tem- 
perature of 70° F. the cream was found to 
rise faster when the milk was set 3 inches 
deep than when it was set 6 or 9 inches 
deep. 

The use of a separator is a better 
method for securing the cream than any 
setting method. If the separator is used 
no ice or extensive cooling devices for the 
milk are required; the bacteria have no 
time to develop and multiply; more cream 
is obtained from the same quantity of 
milk, and the skimmilk may be fed to 
the calves and pigs in a sweet and whole- 
some condition. Sweet skimmilk is in- 
comparably better for feeding calves than 
sour skimmilk. 
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FEEDING FARM ANIMALS 

The chief purpose in feeding farm ani- 
mals is to produce meat, milk, eggs, wool, 
etc., or energy in the form of work. Ani- 
mals in a wild state eat enough to keep 
themselves alive and maintain their con- 
dition. They may take on a moderate 
amount of fat during the summer which 
serves to tide them over the winter sea- 
son when food is scarcer. Man has inter- 
fered, however, for the purpose of secur- 
ing greater production. One of the 
weighty considerations which has governed 
breeding _ experiments with domesticated 
animals is the idea of producing breeds 
which can consume large amounts of feed 
and make good use of it. 

One respect in which improved breeds 
almost uniformly differ from native or 
unimproved animals, is the greater ca- 
pacity of the stomach and intestines and 
the increased ability to give profitable 
returns from large quantities of feed. The 
greater digestive capacity, increased fer- 
tility and earlier maturity, if not accom- 
panied with loss of vigor, make pure 
breeds or first crosses more profitable 
feeders than scrubs. 

Rational feeding is based to a large 
extent upon the sciences of physiology 
and chemistry. The successful feeding 
of animals for profit, however, is an art 
and not a science. This fact is becoming 
quite generally recognized and there is a 
growing and laudable tendency to break 
away from the idea which has long pre- 
vailed, that successful feeding must con- 
form to the mathematical formulas 
contained in the German feeding stand- 
irds. These standard rations were com- 
puted from digestion experiments without 
reference to the comparative cost or con- 
venience of obtaining the various feeding 
stuffs. 

The chief problems before the practical 
stock grower are what feeds are most 
effective in animal production, in what 
amounts should they be fed for greatest 
profit, what combinations of feeds are 
most effective, and what effect have the 
various feeding stuffs on the quality of 
the meat, fat, milk, etc. Rut after these 
questions have been satisfactorily an- 
swered, the ration in any particular case 
will be compounded from the cheapest 


available feeding stuffs in suitable propor- 
tions. It would obviously be bad economy 
for a stock grower to haul one grain to 
market and haul another back, simply 
because the grain which he raised did not 
happen to be the one used in some suc- 
cessful feeding experiment. The economy 
of production of the various grains and 
coarse fodders will determine in almost 
every instance the ration adopted for a 
given purpose. 

After an economical and effective ration 
has been selected, the farmer will of course 
set about to feed it so as to get the great- 
est possible returns. As a rule in fattening 
animals an attempt should be made to 
put them in condition for market within 
the shortest possible feeding period. For 
this purpose the animals should be gradu- 
ally induced to eat a maximum amount 
of feed, all that they will eat up clean. 
Animals are much influenced by the qual- 
ity and palatability of the feed. The feed 
stuffs should be clean and should be pre- 
pared in an appetizing manner. Attention 
to these little details may prevent the 
animals from getting off feed. In order 
to avoid loss of appetite and consequent 
checks in the process of fattening, changes 
in the grains and coarse fodders of the 
ration should be made from time to time. 
In such changes substitutions should be 
made according to the relative feeding 
value of the different materials. Suitable 
substitutions are indicated in the discus- 
sion of the feeding of each animal. ( See 
Beef , Cattle , Swine, Sheep , Dairy Farm- 
ing , Chickens , Ducks , etc.) 

The ration must be adapted to the spe- 
cies of animal. It has been found by 
practical experience that certain feeding 
stuffs are injurious to certain kinds of 
domestic animals. For instance cotton- 
seed, if fed persistently, will kill pigs, 
calves and chickens. It is a valuable feed, 
however, for fattening steers and for 
milch cows. The individuality of different 
animals of the same species may be quite 
striking, especially in their choice of feed 
and in the amount which they can use to 
good advantage. Different classes of ani- 
mals also require different rations. In 
general, the ruminants require and can 
make good use of a larger quantity of 
coarse fodders than pigs or horses. These 
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are matters which must be learned from 
practical experience and in which little 
help can be expected from theoretical 
science. 

Composition of Feeds. Different feed- 
ing materials contain he important or- 
ganic chemical compounds in different 
proportions. Some of these compounds 
are always mentioned in accounts of feed- 
ing experiments and should therefore be 
briefly defined here. 

Protein is a short term used to signify 
a group of compounds containing nitro- 
gen. Nitrogen constitutes from 15 per 
cent to 19 per cent of these substances. 
The group is a very heterogeneous one 
and the different substances differ so 
greatly in physical and chemical proper- 
ties that they have nothing in common 
except that they contain nitrogen. Pro- 
tein is present in all animal tissues and is 
absolutely necessary for repairing the 
waste in these tissues. . Animals could not 
live for any long period without protein. 
The minimum quantity which is required, 
however, has never been determined with 
any accuracy. While the chief function 
of protein is to furnish material for build- 
ing up the muscles, blood and other tis- 
sues of the body, it may, under certain 
conditions, form fat and later furnish heat 
and energy. 

Ether Extract, as used in works on 
feeding, includes the various fats and oils 
in the feeding stuffs, which can be ex- 
tracted with ether. In general, seeds and 
grains contain more fat than the coarse 
fodders, straws less than hays, and roots 
and tubers but little. Of the cereal grains, 
corn and oats contain the most oil, but 
the seeds of flax, cotton, sunflower, rape 
and mustard are very rich in fat. Pea- 
nuts contain a large percentage of oil. 

Carbohydrates is a term used to de- 
note the starches, sugars, gums and simi- 
lar substances in feeding stuffs. Nitrogen- 
free extract is also sometimes used as 
synonymous with sugars and starches, but 
it really includes certain other less im- 
portant substances. The carbohydrates 
constitute the greatest portion of the dry 
substance in feeding stuffs. Starch is the 
most important member of the carbo- 
hydrates and forms the largest part of 
the dry matter of grains, and of the 
tubers of potatoes, rootstocks of cassava, 
etc. Commercial starch is largely ob- 
tained from corn, potatoes and cassava. ‘ 
Vegetable gums, some of which are known 
to chemists as pentosans, are found in 
considerable quantities in hay, corn fod- 
der, sugar beets, wheat bran, gluten meal, 


etc. Sugars occur in smaller quantities 
than starches but their feeding value is 
greater. Saccharose, the common crys- 
tallized sugar of the market occurs in 
fruits, grasses, sweet potatoes and other 
roots, but is most abundant in sugar 
cane, sorghum, sugar beets and corn fod- 
der in a fresh condition. Grape sugar 
and fruit sugar are also found in various 
fruits and fodder plants. The carbohy- 
drates, and the fats and oils, when di- 
gested in the animal body, furnish heat 
and energy. Until recently it had been 
supposed that this was their only func- 
tion. Recent experiments, however, have 
shown that a large part of the animal fat 
may be derived from starch and sugar in 
the food. This explains tht great feeding 
value of corn meal, which in practice far 
exceeds that computed from a theoretical 
standpoint. Experiments show that milk 
fat may be in large part derived from 
starch and sugar. The feeding value of 
fats and oils is much greater than that of 
starches and sugars. A part of the food 
fat may be directly modified into body fat 
or milk fat. 

Crude Fiber is the tough, woody part 
of plants and consists largely of cellulose 
and wood fiber. These are the essential 
constituents of the cell walls of plant 
tissue. The proportion of crude fiber de- 
pends largely on the stage of growth of 
the plant. In young plants the cell walls 
are thin and delicate, while at maturity 
the same plants may contain a large pro- 
portion of tough fiber. Naturally coarse 
fodders contain a larger proportion of 
crude fiber than grain feeds. 

Classes of Feeding Stuffs. The vege- 
table materials used in feeding farm ani- 
mals may be conveniently divided into 2 
classes: (1) Coarse fodders, including for- 
age plants and roots, and (2) concentrates 
or grains, seed and the various by-prod- 
ucts resulting from their commercial use. 

The chief forage plants belong to the 
families of grasses and legumes. The 
grass family is represented by corn, cer- 
eals and common grasses, while the leg- 
umes include clover, alfalfa, peas, vetches, 
sainfoin, etc. As feeding stuffs the leg- 
umes differ from the grasses chiefly in the 
greater amount of protein which they 
contain. Coarse fodders as a class are 
distinguished from the grains by a smaller 
percentage of protein and carbohydrates 
and a larger percentage of crude fiber. 
Practically all of the forage plants may 
be fed green, dry or in the form of silage. 
The practice of feeding forage plants in 
a green state is known as soiling. (See 
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this subject.) The relative advantages of 
feeding fodders green, dry and ensiled 
cannot be discussed here except in the 
briefest terms. As a rule forage plants 
are most palatable in the green state, and 
sometimes more digestible. Drying for- 
age plants in the sun under favorable 
conditions does not affect their feeding 
value appreciably except in the case of 
corn, sorghum or other plants with thick, 
succulent stems which cannot be dried 
quickly. In such plants a certain amount 
of fermentation and consequent loss in 
feeding value is unavoidable. Forage 
plants are tougher and less palatable 
when dry than when green. Moreover if 
cured under unfavorable conditions (rain, 
cloudiness) they become moldy and seri- 
ously damaged. Imperfectly cured hay 
may suffer loss in feeding value from 
heating in the mow or stack. 

In the summer season the farmer will 
choose between pasturing and soiling ac- 
cording to circumstances. In winter the 
choice will fall between hays and silage. 
As a rule hay and silage can be fed to- 
gether to the best advantage. The stage 
of growth at which forage crops are cut 
will influence the amount, composition 
and palatability of the crop. With the 
exception of legumes forage plants give 
the largest yield when cut at full matur- 
ity. The percentage of protein, however, 
decreases as the crop matures, so that 
probably the best returns in quantity and 
quality are obtained if clovers and grasses 
are cut in full bloom. Legumes for for- 
age should always be cut before becoming 
fully mature. 

Forage Crops when ensiled undergo 
important changes in composition, due to 
complex processes of fermentation. {See 
Silage.) The loss of food value in this 
way may vary from 2 per cent to 40 per 
cent, but under favorable conditions 
should not exceed 4 to 8 per cent. The 
loss in ensiling is not greater than that in 
field curing. In fact the results of experi- 
ments are slightly in favor of silage, as 
being the more economical way of pre- 
serving fodder. 

Roots of various kinds are extensively 
fed to farm animals. The more impor- 
tant are turnip, rutabaga, field beet, sugar 
beet, mangel-wurzel, carrot, potato and 
cassava. Roots contain a relatively large 
amount of water. Their chief advantage 
is that they furnish a large amount of 
appetizing, * succulent food which keeps 
fresh during the winter. They are easily 
preserved by keeping at a low tempera- 
ture with good ventilation. If fed in 


proper proportions roots may be substi- 
tuted for soiling crops, hay or silage. For 
details see experiments in feeding under 
the different farm animals. Roots may be 
fed raw, cooked or ensiled. There is little, 
if any, advantage in ensiling roots and 
most authorities advise against the prac- 
tice. As a rule feeding stuffs are made 
less digestible by cooking. Some roots, 
especially potatoes, may be rendered more 
palatable by cooking. " 

Grains and Seeds contain relatively 
little water and large amounts of protein, 
starch and oil. The chief grain feeds are 
corn, barley, oats, wheat, rye, rice, Kafir 
corn, millet, buckwheat, cottonseed, flax- 
seed and the different kinds of beans and 
peas. Peas, beans and oats are rich in 
protein, corn is especially rich in starch, 
while cottonseed and flaxseed have a high 
oil content. Experiments indicate that 
there is no advantage in cooking grains. 
The economy of grinding grains has been 
extensively studied and the results are 
fairly uniform. The digestibility of grains 
is increased by grinding and there is less 
waste of grain in the manure. If a mill 
is near at hand and the miller's toll is not 
high, it may pay to grind grain. If grind- 
ing adds 10 per cent to the cost of the 
grain the practice is of doubtful economy. 
Corn may be most economically fed to 
steers without even husking. 

Commercial Feeding Stuffs. From 
milling and from the manufacture of spe- 
cial food articles from grains, a number of 
materials suitable for feeding farm ani- 
mals are obtained. The more important 
of these may be briefly considered in this 
place. 

Bran is the common term for the 
ground outer hulls of grains. Wheat bran 
is most extensively used. It is ordinarily 
fed to horses only once or twice per week. 
Bran is one of the best dairy feeds and is 
also excellent for fattening steers, sheep 
and lambs. 

Middlings and Shorts are terms com- 
monly used interchangeably. They con- 
tain bran and the outer part of the kernel 
of grains. Middlings are better feed than 
bran for young pigs. The Middlings of 
all grains are good feeds for fattening 
animals. 

Oat Feed consists of the hulls and a 
portion of the kernels of the larger oat 
grains, together with the smaller grains 
which are not used in the manufacture 
of breakfast foods. Sometimes the oat 
hulls alone are sold as oat feed. Such 
material is of inferior value. Oat feed, 
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when honestly made, may be substituted 
for oats in feeding animals. 

Barley Feed consists of the hulls and a 
part of the kernel of barley. Its feeding 
value is not equal to barley. 

Corn furnishes a large number of com- 
mercial feeding stuffs, of which some of 
the more important may be mentioned. 
Hominy chops consists of a part of the 
starch, the germ and hull of the corn 
kernel. This feed closely resembles whole 
com in composition. “Sugar corn” con- 
sists largely of the hulls and genus of 
corn. Gluten feed contains the hulls and 
gluten layer of the kernel, and gluten 
meal is made from the hard part of the 
kernel. Gluten meal contains the most 
protein and is a highly nitrogenous feed. 

Brewers’ Grains is a term used for 
the crushed grains (usually barley) after 
the sugar has been extracted for brewing. 
They contain relatively more protein than 
whole barley. Wet brewers’ grains should 
be fed fresh, before they have undergone 
fermentation. They are extensively fed 
to dairy cows and are very valuable for 
this purpose. Brewers’ grains, when dried, 
form a more concentrated feed. They may 
be shipped long distances and are easily 
preserved in good condition. Dried 
brewers’ grains may be fed to dairy cows 
and are also useful for feeding horses and 
steers. They are less valuable for swine. 

Malt Sprouts are the barley sprouts 
formed during malting and are later sepa- 
rated from the dried grains. They are 
highly nutritious but are not much rel- 
ished by farm animals and hence must be 
fed in small quantities. They should be 
soaked before feeding. 

Cottonseed Hulls are removed from 
the cottonseed preparatory to extracting 
cottonseed oil. The hulls are a low grade 
feeding product and are to be classed with 
coarse fodders. They are extensively fed 
in the Southern States in combination 
with cottonseed meal in the proportion of 
3 to 6 parts hulls to 1 part meal. 

Cottonseed Meal. The hulless ker- 
nels are cooked and then subjected to high 
pressure, by which the oil is removed. 
The process has been perfected so that 
the resulting by-product contains less oil 
than formerly. The pressed cakes are 
ground to form cottonseed meal. This 
product is highly nitrogenous and is one 
of the most valuable and effective stock 
foods. It is especially adapted to ' fatten- 
ing steers and feeding milch cows. It is 
injurious or even fatal to pigs, calves and 
chickens if fed in long periods. When 
fresh and pure it should be of a light 


yellow color, and it should be fed only in 
this condition. Cottonseed feed is a mix- 
ture of the hulls and meal (usually in the 
proportion of 4 to 1), and its feeding 
value is less than that of the meal. (See 
also under Beef Cattle , Sheep, Swine and 
Dairy Cows,) 

Linseed Meal is a by-product of the 
manufacture of linseed oil from flaxseed. 
The “old process” consisted in subjecting 
the seeds to pressure, either while cold or 
after warming. By the “new process” the 
oil is extracted with naphtha. The old and 
new process linseed meals are almost 
identical in composition, except that the 
new process meal contains much less oil. 
Linseed meal contains a high percentage 
of protein. It has a beneficial effect upon 
the health and appearance of all farm 
animals. It may be fed to cows in ra- 
tions of 8 pounds per day. Horses should 
receive only occasional feeds of linseed 
meal. It may be fed to skim milk calves 
to replace the fat of whole milk. Flax- 
seed, cooked or ground, may be fed to 
calves and other farm animals, but it 
contains more oil than linseed meal and 
should be fed sparingly on account of its 
laxative effect. (See also under Beef 
Cattle , Dairy Cows, Sheep and Swine.) 

Feeding Stuffs of Animal Origin. 
The feeding of milk (whole or skimmed), 
buttermilk and whey is discussed under 
Pigs, Calves and Colts. Slaughterhouse 
refuse, meat scraps, meat meal, bone 
meal, dried blood, tankage, ground fish, 
etc., are much used as feed for poultry, 
and to some extent for hogs. These feeds 
contain relatively large amounts of pro- 
tein. 

Rations. All writers on feeding prob- 
lems use the term nutritive ratio to 
signify the ratio between the digestible 
protein and the other digestible matter 
in any food stuff. In calculating the nu- 
tritive ratio the quantity of digestible 
ether extract or fat is multiplied by 2.4, 
since fats have 2.4 times the heat value 
of carbohydrates. The resulting quantity 
is added to the total amount of carbo- 
hydrates and the sum is divided by the 
amount of digestible protein. Thus tim- 
othy hay has 3 per cent digestible protein, 
43.9 per cent digestible carbohydrates and 
1.2 per cent ether extract. The nutritive 
ratio of timothy may therefore be com- 
puted as follows: 1. 2x2.4 equals 2.88. 
This quantity added to 43.9 gives 46.78. 
By dividing 46.78 by 3, the amount of 
digestible protein, we obtain 15.5. The 
nutritive ratio of timothy is therefore ex- 
pressed by 1 to 15.5. This is called a 
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‘Vide ratio/* on account of the large 
amount of carbohydrates as compared 
with the protein. The nutritive ratio of 
com is 1 to 9.S, and this is considered a 
‘‘medium ratio/* while a good example of 
a “narrow ratio** is found in linseed meal, 
with a nutritive ratio of 1 to 1.7. 

From the above discussion it may be 
seen that wide ratios may be made up 
almost or quite entirely of coarse fodders, 
and are therefore cheaper than narrow 
ratios, in which the increase of protein 
must be furnished by relatively expensive 
grain feeds. Wide and narrow rations are 
adapted to different purposes and should 
be fed with an understanding of their 
effects. 

A ration which is fed for the purpose of 
maintaining an animal without gain or 
loss in weight is called a maintenance 
ration. Such rations may obviously be 
quite wide, since a relatively small 
amount of protein is required. Animals 
may be maintained upon good pasture or 
hay without grain. The best example of 
a maintenance ration of coarse fodder 
alone is furnished by grazing conditions 
in the Western States, where cattle, horses 
and sheep maintain themselves exclusively 
on the native grasses and weeds. About 
15% pounds mixed hay or 12 pounds 
timothy hay and 3 pounds wheat bran per 
day or their equivalents are required to 
maintain a beef animal of 1000 pounds* 
weight. For a 1000-pound horse 16% 
pounds mixed hay, or 10 pounds timothy 
hay and 5 pounds oats, may be consid- 
ered a maintenance ration. 

In general, narrow or medium rations 
are more effective in the production of 
milk or for young growing animals, while 
wide rations are most effective and profit- 
able for fattening animals. Protein seems 
to exercise a stimulating effect on the 
formation of milk, and experiments indi- 
cate that the quantity of protein in the 
average ration which is fed to dairy cows 
could be considerably increased with 
profit. Young growing animals, espe- 
cially if they are to be used for breeding 
purposes when mature, require an abun- 


dant supply of protein in order to secure 
a vigorous development of all parts and 
organs. The effect of withholding nitro- 
genous food materials from growing ani- 
mals is seen in the smaller size of the 
heart, lungs, liver and kidneys and the 
softness of the bones. The bones may be- 
come too weak to sustain the weight of 
the body. 

For fattening animals, particularly if 
the feeding period is to be short, a wide 
ration is as effective, or more so, than a 
narrow ration. Whole corn or corn meal 
may be fed as the exclusive grain feed, 
or with an occasional addition of small 
quantities of wheat, oats, peas or beans. 
Where Kafir corn is grown it may be sub- 
stituted for com, and cassava may serve 
in part as a cheap substitute for corn. 
Hundreds of experiments have demon- 
strated that for fattening animals a mod- 
erately wide and cheap ration, with corn 
as the chief grain feed, is equally as 
effective as narrow rations containing 
more costly grains. 

The numerous feeding experiments 
which have been made in this and other 
countries have demonstrated conclusively 
that the cost of gain in weight is greater 
at the end of a fattening period than at 
the beginning. Animals should therefore 
be put in market condition as quickly as 
possible. It has also been shown that the 
cost of gain increases and the rapidity of 
gain decreases with the increase in the 
age of the animals. For a discussion of 
these points see under Swine, Beef Cattle 
and Sheep.) 

It has been found that cattle, sheep and 
pigs vary to some extent in their ability 
to make economical use of feeding stuffs. 
Up to the age of 3 months calves may 
make better gains than pigs on the same 
feed. In older animals, however, pigs 
make more economical gains than cattle. 
The following table, compiled from 75 or 
more experiments with 500 or more ani- 
mals of each kind, indicates the average 
amount of different grains required for 
100 pounds of gain in pigs, sheep and 
cattle. 


Grain Required for 100 Rounds of Gain 



Barley 

Lbs. 

Corn 

Lbs. 

Kafir 

com 

Lbs. 

Oats 

Lbs. 

Peas 

Lbs. 

Wheat 

Lbs. 

Mixed 

grains 

Lbs. 

Pigs 

418 

485 

529 

472 

439 

452 

432 

Sheep 

453 

502 

582 

518 

422 

582 

454 

Cattle 

914 

1 1028 

1 1058 

1032 

911 

1090 

871 
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It is generally found in feeding experi- 
ments that mixed grain feeds are more 
effective than single grain rations. In the 
above table it is also observed that the 
average amount of mixed grain feed re- 
quired for 100 pounds of gain is less than 
the average of any 3 grains fed sepa- 
rately. 

The reader who has followed the discus- 
sion of rations for farm animals and par- 
ticularly the results reported from feeding 


we hear a great deal about human beings 
who are totally allergic to this and that 
article of diet, which may be eaten by 
the rest of us with great gusto. Why 
might not a cow be allergic to turnips, 
or a horse to buckwheat? Under the 
conditions of the experiments the results 
were as reported for each case. There is 
nothing strange in the fact that the re- 
sults of feeding cottonseed meal and sor- 
ghum stover to steers were not always the 
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different kinds of hay, silage, grain and 
other materials to livestock cannot have 
failed to notice how much at variance, 
and often quite contradictory those re- 
sults were. Rut that need cause no ques- 
tion of the accuracy of the experiments. 
Probably no two samples of alfalfa, or 
barley or turnips are exactly alike in 
chemical composition. Nor were the ani- 
mals all of the same age, or of the same 
breeding, or kept under identical condi- 
tions. One cow may be far more nervous 
and irritable than another, or may not 
boast of as good digestion, or may not 
be capable of producing as much milk 
from the same amount of feed. I have 
known of cows that could not be per- 
suaded to eat silage or sweet clover hay, 
while their companions seemed to con- 
sider those feeds as delicacies. Of late 


same in the hands of every experimenter 
in every State in the Union, since such 
experiments began. From the innumer- 
able experiments, however, which have 
been made with all kinds of live stock, 
with all sorts of feeding stuffs, in different 
localities, the farmer can derive many 
useful suggestions on how to prepare 
suitable rations for his livestock from the 
feeding stuffs which he has available. 

HORSE 

Horses stand in a peculiar relation to 
agriculture and are raised for different 
purposes than those which govern the 
production of other domesticated animals. 
While in European countries horses are 
used extensively for food, this practice 
has not become common in the United 
States. The main purpose in breeding 
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horses is to secure motor power, either 
for slow or rapid work. The fact that 
farmers usually wish to maintain good 
horses for as long a period as satisfactory 
service can be obtained from them ren- 
ders the care, feeding and management 
of these animals of unusual importance. 
With the majority of domesticated ani- 
mals, except dairy cows, the common 
practice is to bring them to a market 
condition as soon as possible, and an at- 
tempt is usually made to secure this 
result before they have had opportunity 


singault the normal variation in the 
weight of horses at different periods on 
the same ration and at the same kind of 
work may be 25 pounds or more. It has 
been shown that irritation of horses by 
the presence of flies or other annoyances 
may cause a sudden and rapid decrease 
in weight. During heavy work large 
quantities of water are lost through per- 
spiration, and a decrease in weight of 
from 7 to 33 pounds in the working hours 
of a single day has been observed. The 
amount of work which horses are capable 
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to become infected with disease. With 
horses, on the other hand, the long serv- 
ice which they are expected to render 
subjects them to contagion and various 
diseases and to injuries which may result 
in impairing their usefulness. These facts 
make a study of the diseases of the horse 
of special importance. 

The production of horses, like that of 
other animals, is subject to fluctuations, 
such as that caused by shortage of gaso- 
line, which has stimulated their produc- 
tion. According to the latest census there 
are at present 9j850,000 horses in the 
United States. 

The period of pregnancy in the horse 
is on an average 11 months, or 330 days. 
The weight of the foal at birth, from 
mares weighing 900 to 1100 pounds, is 
about 100 pounds, and the increase of 
weight varies from 1 to 3 pounds per day 
during early development. Naturally the, 
weight of foals of different breeds at birth 
and their rate of growth vary to a large 
extent. According to experiment of Bous- 


of performing under different conditions 
has been accurately determined by means 
of apparatus devised for that purpose. 
In general, it is known that the amount 
of work varies inversely with the speed. 
Horses are capable of doing a much 
greater amount of work at a slow speed 
than when driven rapidly. Experiments 
have shown that horses are capable of 
doing the most work at a speed of 2 miles 
per hour. The effect of severe work or 
rapid driving on the digestion varies 
somewhat in different horses, but usually 
the digestive process is somewhat checked 
by violent exercise. 

The great majority of horses in this 
country are raised on farms as a side line 
by men who are chiefly interested in other 
branches of agriculture. As a result of 
these conditions many farmers give in- 
sufficient attention to the breeding of 
horses, and therefore produce an undue 
proportion of unclassed or nondescript 
animals which do not satisfy the market 
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requirements and cannot be sold for a 
profitable price. 

The Indiana Stallion Enrollment Board 
reported that the low prices for horses 
from 1938 to 1941 resulted in fewer mares 
being bred than in the previous 5 years. 
The growing demand for horses since 
1941, however, is reflected in the increased 
business of registry associations. Truck- 
ing companies are planning to use horses 
for short hauls in cities. 

“During the past 3 years the rate of 
mare breeding has fallen far short of 
maintaining the present number of horses 


bus horse, draft horse, and American 
trotter. The carriage horse should be from 
15 to 16 hands high and should weigh 
from 1000 to 1200 pounds. Bays, blacks, 
browns, sorrels and chestnuts are pre- 
ferred. Peculiar markings and grays are 
not in favor. The animals should be 
round barreled, with large nostrils, small, 
clean heads, and should exhibit promi- 
nent veins on the face and limbs. Cab 
horses are raised for light delivery work. 
They should be from 15 hands to 15 
hands and 2 inches in height, should weigh 
from 1050 to 1100 pounds, and should 
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and mules on farms. Thrifty farmers will 
do well to breed their good mares to good 
stallions. 

“Make your horse power more efficient 
by using modern tandem hitches. Such 
hitches offer the following distinct advan- 
tages: 

“1. They conserve man power by' en- 
abling one man to easily drive and control 
large teams of 4, 5, 6, 8, or even more 
horses with only 2 lines reaching to the 
leaders. 

“2. They enable one man to perform 
two or more field operations at one time by 
pulling a combination of implements, 
such as a gang-plow with a harrow at- 
tached, or a disk with a harrow pulled 
behind. 

“3. They keep horses cooler in hot 
weather.” 

Market Classes of Horses. In the 
Chicago, market 5 classes of horses are 
recognized : The carriage horse, cab horse, 


exhibit some style of action and ability to 
travel at a moderate pace, combined with 
power to haul medium loads. The bus 
horse of the Chicago market is the typical 
general purpose horse. The animal should 
be fitted to haul light loads at a fair rate 
of speed, should stand from 15 to 16 
hands high, and should weigh from 1250 
to 1500 pounds. The draft horse has but 
one use, and that is to haul heavy loads 
at slow speed. Strength is the first con- 
sideration. The animal should weigh 
from 1500 to 2000 pounds, should possess 
short back and should be closely coupled; 
the pasterns should be short, the hips 
broad and the bones large. The trotting 
horse requires too much attention for its 
successful production and can scarcely be 
raised economically by the average 
farmer. In breeding carriage horses the 
best stallions are American trotters, Mor- 
gan, Hackney or French Coach. What- 
ever breed is chosen, the mare should be 
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of good form and should show tendencies 
to produce speed and style rather than 
weight and strength. In the production 
of general purpose or bus horses perhaps 
the best results can be obtained by breed- 
ing a Percheron stallion to a small mare 
with good action and well-developed 
bones. For draft horses only stallions of 
the best draft breeds should be used, and 
the mares should always be of large size 
and strength. 

Management. The management of 
horses varies greatly according to the 


As a rule the horses which have been pro- 
duced on the Western plains have been of 
low grade and not well adapted to East- 
er$ markets. They possess, however, 
great stamina and are especially well 
suited to driving or riding long distances 
on rough and heavy roads. The price of 
range horses has been as low as §10 to 
$15 per head. 

Experiments at the Utah Station indi- 
cate that when horses are covered with 
blankets in the harness by day and blan- 
keted also at night they do' not retain 
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number possessed by any one man and 
according to the general conditions. In 
the Eastern States as a rule each farmer 
owns but a small number of horses, and 
these animals are always stabled or given 
shed room during winter and severe 
weather. In summer they are allowed to 
run, as a rule, upon cultivated pasture 
when not at work. The methods of feed- 
ing working horses do not vary greatly in 
different parts of the country, although 
the feed used differs according to the pre- 
vailing crop of the country. In the West- 
ern States, where horses are raised on a 
large scale, they are for the most part 
allowed to run on the open range the 
year round. Occasionally losses are suf- 
fered from this method of management, 
and during recent years most horse raisers 
provide hay for use during the time when 
the ground is deeply covered with snow. 


their weight as well as horses without 
blankets. In later tests horses -were irri- 
tated by blankets while at work. This 
does, not prove that blanketing is not a 
good practice, but shows that excessive 
loss in w r eight may be caused by increased 
perspiration during heavy work under 
blankets. 

A loss of appetite is frequently ob- 
served in horses under different condi- 
tions, and may be due to sore mouth, 
irregularities of the teeth, overfeeding or 
improper ration. The mouth may be 
made sore by punctures from grasses 
with sharp awns, such as the foxtail 
grass of the West. Irregularities in the 
teeth are indicated by the presence of 
uncrushed grain in the dung. The teeth 
should be examined from time to time in 
order to detect the presence of sharp 
points or other irregularities, especially 
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on the grinders. An appetizing food rec- 
ommended by the Rhode Island Station 
consists of 5 pounds oats, 5 pounds corn 
meal, % pound oil meal and 2 ounces of 
salt, with the addition of a spoonful of 
powdered gentian and sulphate of iron 
as a tonic. Experiments have shown that 
systematic feeding in the right quantities 
and at the right time, with proper ra- 
tions, prevents in a large degree the 
development of colic and other digestive 
disturbances which may interfere seri- 
ously with the work of a horse in careless 
feeding. 


first, and intermediate ones follow at the 
age of from 3% to 4 years, and the corner 
teeth are shed at from 4% to 5 years of 
age. The determination of the age of 
horses between the years of 5 and 10 may 
be made with considerable certainty by 
experts from a study of the front of the 
lower and upper jaws. Naturally these 
teeth undergo a progressive wearing proc- 
ess which changes their appearance as the 
animals grow older. In general it should 
be remembered that the shape of the 
front teeth gradually changes with age; 
in young horses they are wider from side 
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The Age of a Horse Determined by 
the Teeth. At birth the foal commonly 
has no teeth in the front of the mouth 
and only 4 grinders in each jaw. After 
a few days the middle fore teeth appear, 
and after a month another grinder breaks 
through on each side of each jaw. After 
4 months the intermediate fore teeth ap- 
pear, and at the age of from 6 to 8 
months the side fore teeth or corners 
appear and another grinder on each jaw. 
The set of milk teeth is then complete. 
At the age of from 13 to 16 months the 
cavities in the face of the middle fore 
teeth are effaced or razed, and the same 
process takes place in the corner teeth at 
the end of the second year. The shedding 
of the teeth and the beginning of the 
second or permanent teeth occur at from 
2% to 3 years of age. The first or milk 
teeth majr always be recognized by their 
shortness, whiteness and by a constriction 
or neck. The middle front teeth are shed 


to side than from front to back, while in 
very old horses they become wider from 
front to back than from side to side, hav- 
ing in many cases a triangular shape. As 
already indicated, a horse's mouth is said 
to be full, or dentation is complete at the 
age of 5 years. At 6 years of age nippers 
become ’worn down even with the middle 
teeth; the inner edge of the corner teeth 
is also w r orn off. At 7 years of age the 
tushes show a dull, rounded point, both 
edges of the corner teeth are worn 
smooth, and the cavity on the face of the 
teeth is small. From this age until 10 or 
11 the incisor teeth of the upper jaw are 
usually examined for determining age. 
The age is now indicated approximately 
by the amount of wear upon the face of 
the teeth and by the gradual disappear- 
ance of their marks or cavities. The 
marks on the corner teeth become oblit- 
erated at the age of from 7 to 8 years; 
the same processes take place in the fore 
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teeth of the upper jaw more slowly, and 
when these changes have occurred in the 
upper teeth the horse may be looked upon 
as 10 years of age or older. 

Vices. Among the various vicious 
habits which horses may develop under 
improper or cruel treatment only one will 
be mentioned in this connection. Crib- 
bing may become a very injurious habit. 
Horses addicted to this habit seize the 
edge of the manger with the teeth and 
bite the wood continuously, sometimes 
drawing in air with a sucking sound; this 
form of cribbing is commonly known as 
wind-sucking. The most effective remedy 
for this vice consists in the use of an open 
iron muzzle which keeps the teeth away 
from the edge of the manger, and which 
may be furnished with concealed goads 
which prick the lips if an attempt is made 
to continue the habit. 


Water. Many experiments have been 
conducted to determine the amount of 
water required by horses under different 
conditions. At the New Hampshire Sta- 
tion it was found that the amount of 
water taken by horses depended on the 
nature of the ration, on the work per- 
formed and on the individuality of the 
horse. The amount of water required 
appeared to depend more on the indi- 
viduality of the horse than on the amount 
of work or ration. The largest amount of 
water was drunk on a bran ration, and 
the least on a com and linseed oil meal 
ration. The amount taken bv different 
horses varied from 25,895 "to 32,997 
pounds per year. At the Oklahoma Sta- 
tion it v r as found that work horses drank 
on an average 107 pounds of water per 
day. At the Maryland Station experi- 
ments indicated that horses should be 
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watered 3 times a day when at rest, but 
frequently and in small quantities when 
at work— never immediately before or 
after feeding. At the Utah Station, how- 
ever, it was found that horses watered 
oefore feeding grain retained their weight 
better than those which were watered 
after feeding grain, and had better appe- 
tites. The grain was digested equally 
well whether the horses were watered 
before or after feeding, and it is recom- 
mended that the animals should be wa- 
tered both before and after feeding on 
grain. The amount of water drunk by 
horses is smallest when the diet contains 
a large percentage of grains, and is great- 
est when the ration contains a large 
amount of coarse fodder. Less water is 



required on alfalfa than on a timothy 
ration. The excessive loss of water by 
perspiration during hard work shows 
clearly that working horses should be 
given water at frequent intervals, and ex- 
periments have shown that horses are not 
injured by taking small quantities of water, 
even during the most violent exercise and 
when heated and sweating profusely. The 
animals suffer far more by being com- 
pelled to wait for the water until they 
are completely dry and cool than from 
allowing small drafts of water at frequent 
intervals. ( See also Order of Giving Iiay, 
Grain and Water below.) 

Grains for the Horse. Horse rations 
always contain a quantity of some kind 
of grain. The particular grain which is 
most used and most prized in different 
localities depends largely upon the abun- 
dance and cheapness of different grains in 
.each section of the country. 

Oats are generally considered, espe- 
cially in the Northern States, as the 
standard grain for horses. Many horse 
raisers firmly believe that it is the only 
grain from which perfectly satisfactory re- 
sults in feeding may be obtained. Oats are 


readily digested by horses and furnish an 
abundance of nitrogen. They may be fed 
in large quantities, causing no ill effects. 
The idea, however, that oats are the only 
proper feed for horses must be abandoned. 
The Arabian horses receive barley as an 
exclusive grain feed, and barley is the chief 
grain feed for horses in California and 
some other Western States. In the South- 
ern States com is used almost exclusively 
and with good results. Oats may simply 
be considered a standard grain feed for 
horses, and other grains may be substi- 
tuted for oats in certain proportions, as 
will be presently explained. Some authors 
have maintained that oats possess a pe- 
culiar property, supposed to depend upon 
a substance known as avenine, which 
gives a desirable life and spirit to horses. 
It has been maintained that no other 
grain has this peculiar effect. The exist- 
ence of this substance, however, has been 
denied by other investigators, and appar- 
ently as good results in spirit and action 
have been obtained from feeding other 
grains. When too expensive, oats should 
be replaced by some other grain, such as 
corn, barley, dried brewers' grains, or a 
portion of the oat ration should be re- 
placed with these grains and wheat, or 
even buckwheat. According to some ex- 
periments oats are better digested when 
ground than when fed whole. Perhaps 
this grain is better digested by young 
horses than by old animals, and this may 
be due to imperfections in the teeth of 
old horses. With young animals which 
possess perfect teeth and good digestion 
there is apparently no sufficient reason 
for grinding oats before feeding. In an 
experiment in which oats were compared 
with a mixture of gluten meal, linseed 
meal and middlings for young colts, a 
greater growth was obtained from the 
mixture than from the oats alone. At the 
Maine Station slightly better gains in 
weight were obtained in colts fed on a 
mixture of pea meal and wheat middlings 
than from those fed on oats. The mix- 
ture was a cheaper food, and it is con- 
cluded, therefore, that oats are not a 
necessary grain ration for colts. Oats 
may be fed to the extent of from 8 to 20 
pounds per day, according' to the size of 
the animal and the severity of the work. 
In the Rocky Mountain and Pacific Coast 
States oats are frequently cut when the 
heads are in an immature condition, and 
in this form the whole crop is fed to 
horses and other animals. In some locali- 
ties 2 crops per year are obtained 
Smutty oats should not be used, since 
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they may produce colic or more serious 
disturbances. 

Barley, as already mentioned, may be 
substituted for oats pound for pound, or 
in slightly larger quantities than the oat 
ration. It is better fed ground than 
whole. It appears to produce more fat 



FOUR AND ONE-HALF YEARS OLD 


than oats, and according to some experi- 
ments, appears to exercise a depressant 
effect on horses. At the North Dakota 
Station experiments showed that barley 
was not quite equal to oats as a horse 
feed, and that malted barley was inferior 
to whole barley. It is much used as horse 
feed in oriental countries, Spain, and in 
the Western States, especially in Cali- 
fornia. Lavalard’s experiments showed 
conclusively that barley could entirely re- 
place oats in the ration for all kinds of 
horses, whether for driving or draft pur- 
poses, but that it must be fed in slightly 
greater quantities than oats. 

Beans of all varieties are fed to horses 
in common practice, and several experi- 
ments have been conducted to determine 
their feeding value. Lavalard found that 
beans could be substituted for oats in the 
ration of all classes of horses; that horses 
fed on beans showed no greater endurance 
than those which received oats. Beans are 
also recommended for stallions in service 
and for hard-working horses. Beans should 
be fed in about % the quantity of an oat 
ration, and straw and other coarse fodder 
should be added to the ration. Horse beans 
are especially recommended for horses at 
hard work. They are remarkably effective 
when used to replace 2 or 3 pounds of the 
oat ration. They may prove injurious to 
horses with thick wind or especial suscep- 


tibility to founder. Fresh horse beans oc- 
casionally cause colic. They should be fed 
cracked and only after lying for a year or 
more. The soy bean may enter largely 
into the horse ration, and Lavalard re- 
gards it as in some respects superior to 
other kinds of beans. In substituting for 
oats, y% pound is equal to 1 pound of oats. 

Bran may be substituted for oats in 
the horse’s ration, either in summer or 
winter. At the New Hampshire Station 
it was found that bran contained the 
same amount of digestible material as 
oats. Undue quantities of bran may 
make the horses soft and inclined to sweat 
profusely. At the North Dakota Station 
bran and shorts mixed in equal parts 
were found to be equal to oats in feeding 
value, and in further experiments they 
proved to be slightly superior. 

Buckwheat may be fed whole, but 
should usually be crushed or ground. It 
may be given in feeds of 4 to 6 pounds to 
replace that quantity of oats. In some 
horses it causes sweating and colic. In 
feeding value it stands between oats and 
barley, according to Wrangel. In some 
parts of Europe good results are obtained 
from feeding horses a bread made of 
buckwheat flour. 

Cottonseed Meal is an excellent horse 
feed, at the rate of 2 to 2% pounds per 
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day. At the North Dakota Station it was 
readily eaten and caused no digestive dis- 
turbances or loss of appetite. At the New 
Hampshire Station it was not greatly rel- 
ished by the horses, but was the cheapest 
of all rations with which experiments were 
made. In Louisiana 1 or 2 pounds per 
day were fed to mules with success. The 
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maximum safe feed was found to be about 
6 pounds. 

Corn is, next to oats, the most impor- 
tant grain for horses, in fact, numerous and 
extensive experiments by street car com- 
panies in this country and in Europe have 
shown that its feeding value is equal or in 
some cases, superior to that of oats. As 
already stated it is the principal grain 
feed of horses and mules throughout the 
Southern States. At the Utah Station 
corn sustained the weight of horses better 
than oats. A ration containing com and 
oats proved of greater value than one 
containing oats alone, and at the North 
Dakota Station it was found that 77.5 
pounds of com equaled 100 pounds of 
oats for work horses. Lavalard found 
that corn could be substituted for oats in 
the rations of driving, work, cavalry or 
artillery horses. In his experiments corn 
gave results which were equal to those ob- 
tained from oats in the muscle, health and 
spirit of the horses. At the Oklahoma 
Station excellent results were obtained 
from feeding work horses 30 pounds of 
corn in the ear and 31 pounds of Kafir 
stover per day. The Maryland Station 
found that corn meal was more readily 
digested than shelled corn ; the horses had 
better appetites when fed on the meal, 
especially in the case of old animals. 

Dried Brewers" Grains, at the New 
Jersey Station, were found to be equal to 
oats, pound for pound. Horses ate them 
with relish and remained in good condi- 
tion. Subsequent tests at the New Jersey 
Station showed that dried brewers" grains 
were equal to the same weight of a mix- 
ture of wheat, bran and linseed meal. 

Kafir Corn and Kafir stover were ex- 
tensively fed to horses at the Oklahoma 
Station. Kafir com was not eaten clean 
by some of the horses, but it was consid- 
ered a safe, economical and valuable feed. 

Linseed Oil Meal may be -given to the 
extent of 4 pounds per day with no ill 
effects. A change may safely be made 
from a ration containing the oil meal to 
one without it, if proper substitutions are 
made. Flaxseed has a laxative effect, and 
mixed with oats is an indispensable sup- 
plemental feed in derangements of the 
digestion. It should be cooked into a 
pasty mass and then mixed with the other 
feed. 

Millet seed is recommended by Stew- 
art for horses of all ages as being adapted 
to maintain muscular strength. It should 
constitute only a portion of the grain ra- 
tion and should be ground. It should not 
be given continuously for a long period. 


At the North Dakota Station millet cut 
just before becoming mature and fed as 
exclusive coarse fodder produced in- 
creased action of the kidneys, lameness 
and swelling of the joints and a softening 
of the bone structure. In a few cases 
extensive feeding resulted fatally. These 
observations have not been generally con- 
firmed. 

Peas constitute an excellent and highly 
nutritious horse feed. They are about 
equal to beans in feeding value. Peas 
occasionally exercise a somewhat consti- 
pating effect. Stewart found that a ra- 
tion containing 8 parts of peas, 8 parts 
of corn and 1 part flaxseed, the whole 
being ground together, gave satisfactory 
results wfith work horses. Peas are ex- 
tensively fed to street car horses in Eu- 
rope. Pea meal was fed by Stewart to 
the extent of 16 pounds per day, mixed 
with 1 bushel of cut hay. The ration was 
found to be well adapted to sustaining 
the weight and strength of horses at hard 
work. 

Rye may replace % of the oats in the 
grain ration. It should be cooked or 
moistened. If infested with ergot it may 
cause serious disturbances, and therefore 
should be fed sparingly until it is demon- 
strated that the grain is clean. Stewart 
found that rye ground and mixed with 
hay formed a healthy and suitable ration. 
The composition of rye from different 
localities was found to vary considerably. 
Rye bran may be mixed with new corn 
for the purpose of preventing scouring. 

Wheat, when fed whole, was found to 
be an unsatisfactory ration at the North 
Dakota Station. The horses lost appetite 
and refused to eat the grain after a time. 
When ground and mixed with bran it 
gave excellent results. Whole wheat was 
found to be no better, and probably not 
so good, as an equal quantity of bran and 
shorts, while a ground wheat and bran, 
ration gave better results than did oats 
for horses at light work. In Sweden 
experiments showed that wheat was supe- 
rior to rye, and it is therefore recom- 
mended as a horse feed, mixed wfith an 
equal quantity of oats. During hard 
work 10 pounds per day may be given 
wfith oats. It has been found to have a 
beneficial effect in building up the mus- 
cles of horses which were run down by 
hard work and in sustaining them during 
excessively severe labor. When fed in 
large quantities it may cause digestive dis- 
turbances. 

At the Iowa Station greater gains were 
obtained in colts by feeding on ground 
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rather than on whole grain. The grain or barley, when these latter grains are 
m these experiments was oats, corn and substituted in part for the oats 
rye These results were confirmed by Coarse Fodders for the Horse. In 
further experiments. One lot of colts re- the Northern States timothy is the stand- 

ceived corn and cob meal and bran, and ard hay for horses and is considered bv 

the other shelled corn and whole oats, many as the only satisfactory hay. In 

Better results \\ere obtained on the first the Southern States, however, com stover 

ration. It was found m these experiments constitutes the chief coarse fodder, and in 

that weanlings required about 7% pounds the West alfalfa, barley, wheat, oats and 



A TOO-SLOPING PASTERN 


of grain for 1 pound of gain, while year- wild oats are cut for hay. The coarse 
lings required 11. pounds. At the Utah fodder which is chosen for horse feed in 
Station whole grain was found to be equal any particular locality will depend upon 
to ground grain for work horses, and from the crop of this kind which is most abim- 
the expense of grinding it was concluded dant and cheapest, 
that grain must be from 15 to 20 per cent Alfalfa is abundantly fed to horses 
more effective .when ground in order to throughout the Western States. Practical 
pay for the grinding. Later experiments experience shows that it is superior to 
indicate that grinding was unprofitable, timothy in feeding value. When fed green 
The question of whether grain shall be it may cause digestive disturbances if 
ground or not before feeding is largely a horses are unaccustomed to eating it. 
practical one and depends principally When dry and clean, however, these ef- 
upon the kind of grain which is fed and fects are not noticed. Wherever alfalfa 
upon the condition of the horse’s teeth is one of the chief fodder crops it largely 
and digestion. When the teeth are in replaces clover, timothy and other grasses 
good condition there appears to be no as coarse fodder for horses and other do- 
good reason for grinding oats or wheat mesticated animals. In Wyoming 13.5 
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pounds of alfalfa proved a daily main- 
tenance ration for horses allowed the lib- 
erty of a straw stack. In Utah, Merrill 
found that 20 pounds per day was enough 
to maintain a horse weighing 1400 pounds 
when at rest. Alfalfa proved superior in 
every way and produced no b.ad effects 
after long continued feeding. Alfalfa and 
clover when cut into fine pieces resulted 
in greater gains than when fed uncut. 

Brome Hay, in experiments at the 
North Dakota Station, proved to be equal 
or slightly superior to timothy. This crop 
has not come into great economic im- 
portance in this country, but wherever it 
is grown in quantities sufficient to make 
the market price reasonable, it may be 
substituted for timothy pound for pound. 

Clover Hay has been found to be more 
nutritious than timothy, but is feared by 
nearly all horsemen on account of its 
tendency to produce heaves and other 
disturbances in respiration when fed in a 
dusty or unclean condition. These objec- 
tions, however, do not apply to clean, 
properly cured clover hay, and there 
seems to be no good reason why it should 
not be fed extensively when preserved in 
good condition. At the Utah Station it 
was found to have a much greater feeding 
value when chopped fine. 

Corn Silage at the Virginia Station 
proved to be a good roughage for horses 
when fed in connection with hay or corn 
stover, but it is recommended that horses 
be gradually accustomed to it before re- 
ceiving full feeds. Moldy or improperly 
fermented com silage may produce seri- 
ous digestive disturbances or death with 
symptoms resembling those of cerebro- 
spinal meningitis. 

Corn Stover at the New Hampshire 
Station was found equal in feeding value 
to timothy hay. The large yield per acre 
makes it an economical feed. Further 
tests at the same station indicated that 
com stover was slightly superior to timo- 
thy. It should also be remembered that 
it is usually much cheaper. 

Rea Pods and Straw are fed in many 
parts of the country as a substitute for 
hay. They closely resemble timothy hay 
in composition, and when cut fine were 
found by Lavalard to be more easily di- 
gested. In Montana it was found that 
horses could be successfully maintained 
at hard work on a ration . of pea straw 
with a small feed of grain. The pea 
straw, however, had a slightly irritative 
effect upon the kidneys, and it was found 
desirable to alternate occasionally with 
other coarse fodders. 


Straw may be used as a substitute for 
hay in any ration. It is, however, not 
equal to the best grades of hay. In rela- 
tive feeding value the different kinds of 
straw stand in the following proportion: 
Oats, barley, wheat, rye. Oat straw is 
a very satisfactory feed. Horses require 
% more grain, however, when fed straw 
than when feel hay. At the North Da- 
kota Station it was found that the saving 
in hay more than balanced the extra cost 
of grain, and the straw ration was there- 
fore cheaper. 

Timothy is less completely digested by 
horses than by ruminants. It is, however, 
eaten with great relish, and as already in- 
dicated, is preferred by nearly all horse 
raisers. At the Maryland Station it was 
found to be somewhat inadequate for 
maintenance when fed alone. In Utah, 
timothy when cut up fine produced sore 
mouth. 

Roots and Miscellaneous Feeds. A 

number of experiments have been made 
to test the feeding value of different roots 
in horse rations. At a rule these feeds are 
given, not solely for their nutritive value, 
but for the medicinal effect which they 
may exercise upon the digestive organs 
or upon the kidneys. 

Artichokes are readily eaten by horses. 
They may be substituted for half the hay 
ration with good results. For this pur- 
pose about 30 pounds per day were re- 
quired. 

Carrots exercise a laxative effect and 
stimulate the stomach and kidneys. They 
are recommended in colds and digestive 
disturbances, but cause sweating and 
should not be fed to hard working horses 
except sparingly. They should be fed cut 
fresh in thin slices. 

Potatoes have not proved suitable as 
feed for high-bred horses. They are not 
readily digested and may occasionally 
cause abortion. They should always be 
cooked, and may then be fed to common 
horses in the proportion of 12 pounds to 
5 pounds of hay. 

Rutabagas are usually fed as appe- 
tizers. They are eaten in large quantities 
by horses, but have small nutritive value. 

Sweet Potatoes have been substituted 
for a part of the grain in horse’s rations 
in amount up to half of the grain ration 
at the rate of 3 pounds of sweet potatoes 
for 1 pound of corn. On this basis an 
acre of sweet potatoes, yielding 150 bush- 
els, is equal to an acre of corn with a 
yield of 50 bushels. 

Milk was found to give highly satis- 
factory results in feeding colts at the 
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Iowa Station. When the mare’s milk is 
too scanty, new cow’s milk can be given 
to the extent of 2 quarts per day, and 
later may be replaced with skimmed milk, 
which may be increased to from 4 to 6 
quarts per day, and may be fed until the 
colts are 1 year old. It produces rapid 
gains and good quality in colts and may 
be fed to them with as good returns as 
when given to calves or other animals. 

Molasses. In Louisiana, mules were 
found to relish 8 to 10 pounds of molasses 
per day. Berns found that light horses 
could be maintained on 3 quarts of mo- 
lasses and 15 pounds of cut hay per day. 
Molasses was also given in feeds of 1 
quart diluted in 3 quarts of water to 
heavy horses at hard work. Berns con- 
cludes that good molasses is a nutritious, 
easily digested food for horses and has a 
tendency to prevent digestive disturb- 
ances. A sudden change from oats to 
molasses mixed with other materials is 
quite safe, and economy in feeding may 
thereby be accomplished. In Porto Rico, 
Griffin found that 13 to 15 pounds of 
molasses and 35 pounds of grass consti- 
tuted a maintenance ration for a horse 
weighing 1000 pounds. 

Rations for Horses. The rations com- 
monly fed to horses vary greatly in dif- 
ferent parts of the country, according to 
the cheapness and abundance of different 
crops. In the Northern States the stand- 
ard ration consists of oats and timothy 
hay ; in the Southern States the prevailing 
ration is corn stover and corn, while on 
the Pacific Coast the common ration is 
barley and oat hay or wild oat hay. ^ In 
other parts of the world still other rations 
are commonly fed, and the general results 
obtained from these different rations are 
about equally satisfactory. It is perfectly 
evident, therefore, that feeding horses is 
an art and not a science. After a horse 
raiser has acquired a certain amount of 
practical experience in feeding one ration, 
that ration in his hands gives satisfactory 
results. The same feeding materials 
might be given with unsatisfactory or dis- 
astrous results by other persons who have 
not had experience with those particular 
materials. No farmer in the Southern 
States would consider it practical to buy 
oats and timothy hay for feeding his 
horses simply because that ration was 
found satisfactory in the Northern States. 
There is no one ration for horses. A com- 
bination of suitable and economical feed 
stuffs should be made according to the 
abundance of the crop and prevailing 
market prices, and various substitutions 


may be made, as indicated in discussing 

the various feeds. 

_ At the Utah Station coni meal and 
timothy did not sustain work horses as 
well as oats, wheat and clover hay as a 
summer ration. In winter the first or 
wide ration was equal to the second or 
narrow ration. In summer a narrow ra- 
tion was found to be better for work 
horses than a wide ration. At the Utah 
Station a moderate grain ration was found 
to be more effective and economical than 
heavy ones. It is recommended that the 
proportion of grain be smaller in summer 
than in winter. At the New Hampshire 
Station experiments with 5 different ra- 
tions showed that all were effective for 
work horses. Each ration had 10 pounds 
of hay per day; the other feeds were oats, 
corn bran, gluten feed, linseed oil meal 
and cottonseed meal. A ration containing 
gluten meal was satisfactory in every re- 
spect. The ration containing corn and 
oats was the most expensive. The corn 
and bran ration was the most relished by 
the horses and was moderate in cost. At 
the Maryland Station excellent results 
were obtained from mixed feed containing 
50 parts new corn product, 10 parts hom- 
iny chop, 10 parts ground oats, 10 parts 
ground rye, 10 parts linseed meal, 5 parts 
gluten meal, 5 parts wheat bran. It was 
relished by the horses and gave greater 
gains than a ration of corn, oats and new 
com product, or of corn, oats and timo- 
thy hay. The Maryland Station deter- 
mined by experiment that an exclusive 
grain ration is not good for horses. They 
soon lose appetite and refuse to eat an 
exclusive oat diet. 

Feeding and Care of the Foal. When 
the mare’s milk is abundant no extra feed 
is required for the first few days. It is 
well, however, to accustom the young 
colts to feeds of grain as soon as possible. 
After a few weeks they may be safely 
given 2 or 3 quarts of oats per day with 
good results in weight. As indicated in 
the discussion of milk, this material may 
be given in as great quantities as will be 
taken without danger. It produces rapid 
gains and has great influence upon the 
form and spirit of the developing colt. 
Milk may be fed fresh or skimmed. Since 
mare’s milk contains slightly more sugar 
than cow’s milk, a small quantity of sugar 
may be added for the first few feeds, but 
it does not seem to be necessary. 

Feeding Stallions, Mares, Road 
Horses, Work Horses. The rations for 
different classes of horses will naturally 
vary according to the purpose for which 
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they are fed, according to their age and 
according to the severity of work which 
they are performing. It is not necessary 
in this connection to indicate the numer- 
ous successful rations which have been 
devised for horses of different classes and 
for stallions and mares. Naturally stal- 
lions require a more extensive grain ration 
during the period of active service. Mares 
should be fed during the period of lacta- 
tion on foods which will supply tissue 
forming substances and also produce an 
abundant flow of milk. Care should be 
taken not to feed substances which might 
disturb the digestive condition of the colt. 
It should always be remembered that the 
peculiar properties of feeding materials 
may readily be transmitted to young ani- 
mals through the milk. In fact, disturb- 
ances may often be produced in the 
young, while the mother animal shows no 
effects of the particular feeding material. 

The Order of Giving Hay, Grain and 
Water. In discussing drinking water for 
horses it has already been stated that 
water should be given at least 3 times per 
day to horses at rest, and much more 
frequently to horses while at work. The 
order in which hay, grain and water are 
to be given has led to extensive discus- 
sions and some experiments. Horses at 
work may safely be given small quantities 
of water at any time, whether they are 
greatly heated or not. Theoretically, the 
system of feeding should require that 
the horse be given water first, and that the 
grain be* not given until after some of the 
hay has been digested. In practice, how- 
ever, this is frequently impossible, since 
it would require a too long feeding period 
in the middle of the day. In general, 
horses should not be given large feeds of 
hay at noon if they are to be worked in 
the afternoon — in fact, the hay may well 
be entirely omitted in the middle of the 
day. The usual custom among horsemen, 
which is followed with perfect safety, is 
first to water the horse after stopping 
work at noon, and then give the grain 
ration after a few minutes. In general, 
it will be found necessary to feed grain 
before the hay, for the reason that the 
animals remain impatient until they re- 
ceive their grain. The stomach of a horse 
is small, and since a feed of hay following 
Upon the grain ration would necessarily 
force a large portion of the grain out of 
the stomach before digestion was complete, 
it is desirable to allow a considerable 
interval in the evening ration, between 
the grain feed and hay feed. In Utah, 


Merrill recommended watering both be- 
fore and after feeding. 

Fattening Horses for Market. 
Horses of any age bring a better price in 
a fat than in a poor condition. It is ad- 
visable therefore to feed a fattening ra- 
tion for a liberal period before marketing 
the animals. Horses may be made to 
gain from 3 to 5 pounds per day for a 
period of 2 months by suitable rations 
which include soft feeds such as a mix- 
ture of barley, roots, corn meal and bran. 
Sugar beets may be mixed with barley of 
a No. 4 grade at the rate of 25 pounds 
to the bushel of barley. The whole should 
be boiled until quite soft. To every 3 
pounds of this mixture 2 pounds corn 
meal and 2 quarts bran may be added 
and fed warm, mixed with an equal bulk 
of cut hay or straw. This is a good ra- 
tion for a single animal. The horses 
should be gradually accustomed to linseed 
meal until 1 pound per day is fed. Give 
plenty of salt and water. Care should 
be exercised to prevent the horses from 
getting off feed or developing colic at the 
beginning of the fattening period. 

Diseases : 

Medicines. For an account of the 
medicines and of the doses mentioned 
under the dosages below see Veterinary 
Medicines . 

Glanders is a malignant contagious 
disease due to the action of the glanders 
bacillus. The disease is most common in 
horses, asses and mules, but may occur 
in nearly all of the domestic animals ex- 
cept cattle. Man sometimes becomes 
infected through wounds. Glanders is 
almost uniformly fatal, but the course of 
the disease may vary from a few weeks 
to several years. Three forms of the dis- 
ease occur, pulmonary, nasal and skin 
forms. In pulmonary glanders the lungs 
are the chief seat of infection and certain 
tubercles of different sizes, depending on 
their age. In nasal glanders the chief 
symptom is chronic catarrh. The dis- 
charge may be interrupted at intervals, 
but soon begins again. The skin form of 
glanders is called farcy, and the charac- 
teristic symptom is the presence of swell- 
ings in the lymphatic glands just beneath 
the skin of various parts of the body, 
especially on the hind legs. These farcy 
buttons may be accompanied by general 
swellings of affected parts. 

Many of the symptoms may be absent 
in certain cases. In cases of recent origin 
or slow development, where the external 
symptoms are not well marked, mallein 
bias been found a most valuable agent in 
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the detection of glanders. Mallein is a 
product of the glanders bacillus contain- 
ing the active toxin or poison, but no 
living bacilli. It cannot produce glanders 
in healthy horses and does not have any 
noticeable effect upon them. In glander- 
ous horses a hypodermic injection of mal- 
lein causes an elevation of temperature 
and certain other reactions. 

There is no satisfactory medical treat- 
ment for glanders. Some experiments 
have indicated a curative action of re- 
peated doses of mallein, alone or com- 
bined with creolin. Good care and a 
nutritious diet may enable glanderous 
horses to live for several years, but in 
the meantime they may spread the con- 
tagion. All glanderous animals should be 
killed immediately and burned or care- 
fully buried. 

Tetanus, or lockjaw, is a virulent dis- 
ease characterized by permanent muscu- 
lar contractions which are due to an 
intoxication of the nerve centers by the 
products of the tetanus bacillus. Nearly 
all the domestic animals are subject to 
the disease. It is most common in horses 
and mules and rare in cattle. Tetanus 
sometimes occurs in cows in abnormal 
parturition. The disease often arises 
from infection in the wound in operations 
such as castration, docking the tail, etc. 
A prominent symptom is the continued 
muscular spasm, which may be increased 
in severity by any fright. Different parts 
of the body are attacked in different 
cases. Sometimes the muscles and head 
and throat are chiefly affected, in other 
cases those of the neck and back or of one 
side. The general sensitiveness of the 
animal is increased and the slightest noise 
may produce fright. The head and tail 
are usually extended and the movements 
of the animal are stiff. A grating of the 
teeth is often observed. 

The tetanus bacillus is common in floors 
of stables and in gardens, and wounds 
received in such situations may result in 
the development of tetanus. As a pre- 
ventive treatment it is advisable to give 
proper antiseptic care to wounds. In the 
treatment of tetanus good results have 
been obtained by the use of antitetanus 
serum. This serum is prepared from the 
blood of horses recovered from tetanus, 
and produces immunity to tetanus in man 
and horses. In large doses it has given 
good results after the first symptoms of 
the disease have appeared. A veterina- 
rian should be called to administer this 
treatment. 

Cerebro-Spinal Meningitis is a non- 


contagious disease which occurs among 
horses in isolated case or occasionally in 
extended outbreaks. The disease is not 
well^ defined and probably several differ- 
ent infections have been referred to under 
this name. Similar, if not identical, dis- 
eases have been called grass staggers, 
choking distemper and blind staggers. 
Horses of all ages and both sexes are 
affected. Temperament and physical con- 
dition do not alter the susceptibility to 
the disease. Mules are also attacked and 
mortality among them is as great as 
among horses. According to some Euro- 
pean authors, the disease is due to the 
presence of a micro-organism on the brain 
membranes. Similar conditions were 
found in a recent outbreak in Maryland. 
The disease has been attributed by dif- 
ferent writers to ergot, smut and other 
fungi which are supposed to be taken 
with the food. In some instances im- 
proper feeding has been considered the 
cause of the disease. 

The symptoms are staggering gait, par- 
tial or total inability to swallow, muscular 
contractions and delirium. In violent 
cases treatment is seldom successful, while 
in mild forms the administration of ca- 
thartics, tincture of aconite and blisters 
on the neck, spine and throat, give some 
relief. 

Pneumonia in the horse may affect 
both lungs but usually attacks the right 
lung. The first symptom is usually a 
chill, after -which the breathing becomes 
more rapid and the animal holds its head 
in a low position. There is considerable 
elevation of temperature, the pulse is fre- 
quent and hard or sometimes weak and 
irregular. A dry cough is noted at the 
beginning and occasionally there is a dis- 
charge from the nostrils which is some- 
what colored with blood. Constipation is 
an almost constant symptom and the legs 
are cold. In treating pneumonia, good 
ventilation should be given without ex- 
posure to cold air or sudden changes of 
temperature. Plenty of cold drinking 
water should be given, the legs may be 
rubbed and bandaged after application of 
liniment. Considerable benefit may be 
derived from hot applications to the chest 
by means of woolen blankets. In some 
cases bleeding may be slightly beneficial, 
but it is not to be generally recommended. 
The use of aconite is also to be depre- 
cated, especially if the pulse is somewhat 
weak. After evidences of fever are gone, 
a good laxative should be given, accom- 
panied with tonics. 

Influenza, also called pink eye, epi- 


332 


MODERN FARMERS’ CYCLOPEDIA OF AGRICULTURE 


• zooty, bilious fever, etc., is a contagious 
disease which causes alterations in the 
blood, general depression of the vital 
forces and often inflammation of the 
lungs, intestines and brain. One attack 
ordinarily renders the animal immune to 
the disease. Influenza develops within 
from 5 to 7 days after exposure to the 
disease. The first symptoms are fever 
and a general dejected condition of the 
animal. The hair is rough and the ani- 
mal has frequent chills. The fetlock and 
under surface of the body may become 
excessively swollen. The temperature 
reaches the highest point within from 24 
to 48 hours and remains nearly stationary 
for a period of 3 or 4 days. At the end 
of the course of the disease the fever 
abates rapidly and convalescence is 
prompt if no complications occur. The 
most common consequences of this dis- 
ease are congestion of the lungs and pneu- 
monia, inflammation of the brain, founder 
and pleurisy. 

The administration of quinine and sali- 
cylic acid in dram doses will lower the 
temperature, and aconite will have a fav- 
orable action upon the heart and circu- 
lation. Iodid of potash is sometimes 
administered on account of its alterative 
action and the indirect effect upon the 
lowering of the temperature. In cases 
where the action of the heart is much 
weakened, digitalis and other stimulants 
should be administered. 

Strangles, also called distemper or 
colt-ill, is an infectious disease of horses, 
asses and mules, most frequently observed 
in young animals. One attack of the dis- 
ease confers immunity. The first symp- 
toms are sluggishness, irregularity of the 
appetite, increase in thirst, a dry coat and 
a bright rose color in the mucous mem- 
branes of the eye and mouth. After a 
period of about 2 days, there is a dis- 
charge from the nose which at first is 
watery and later becomes thicker and 
bluish in color. Soon after this discharge 
is established, a swelling takes place un- 
derneath the head between the jaw bones. 
The swelling is puffy and hot and results 
in the formation of an abscess, from 
which a discharge takes place. In some 
cases the swelling under the jaw is exces- 
sive and the abscess requires lancing. 
Delirium, plunging and other involuntary 
movements are sometimes observed dur- 
ing the disease. Mild cases of strangles 
require little treatment beyond careful 
diet and protection from cold drafts. In 
cases where the fever is excessive, Galuber 
salts may be administred 3 times a day in 


large doses. Small doses of quinine, 
aconite or iodid of potash will assist, k t 
controlling the fever. 

Botfly ( Gastrophilus intestindis) ill 
the adult condition is a fly about % of 
an inch long, with transparent wings bear- 
ing dark spots. The body is hairy, the 
head brown with a white front, and the 
body brown with 3 rows of black spots. 
The flies appear from June to October 
and lay their eggs on horses in a position 
where the animal can reach them by bit- 
ing or licking. The eggs are thus taken 
into the mouth and reach the stomach. 
Here the larvae hatch and attach them- 
selves to the stomach wall by hooks. 
They remain in the stomach until they at- 
tain full size, when they become detached 
and passing out with the excrement com- 
plete their transformation into flies in 
the ground. The administration of me- 
dicinal substances to destroy or expel bots 
is usually unsatisfactory. Some experi- 
ments indicate that bisulphid of carbon 
administered in small doses in capsules 
has a beneficial effect in expelling the bots. 
Horses should be thoroughly groomed, in 
order to remove or destroy the eggs and 
prevent their entering into the stomach. 

Screw Worm ( Compsomyia macel - 
laria) is somewhat larger than the com- 
mon house fly, but resembles the latter in 
general appearance. The color is metallic 
green, with 3 black stripes on the back. 
The eyes are reddish and are very promi- 
nent. Eggs are laid in wounds or the 
natural openings of animals or man, and 
the grubs after hatching bore their way 
into the flesh, making a deep wound. In- 
fested animals if untreated may die of 
blood poisoning. The worms should be 
removed and the wound treated with a 
solution of corrosive sublimate, turpen- 
tine, kerosene or crude carbolic acid. Tar, 
grease or fish oil on wrnunds will assist in 
keeping the flies away. The screw worm 
fly attacks almost all domestic animals, 
but is perhaps most harmful to cattle, 
although its attacks upon horses are very 
important. 

Bighead, also called osteoporosis, is a 
disease in which the bones become less 
compact by reason of an increase of the 
spaces filled with marrow and soft tissues. 
The enlargement of the head is usually 
the most conspicuous symptom and there 
are usually noticed a weakness in the back 
and a gradual change in the ribs, so that 
the horse becomes flat sided. Lameness 
appears suddenly and accompanies ail the 
other processes of the disease. Horses, 
mules and perhaps other animals are af- 
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fee ted. Horses under 8 years of age are 
more susceptible than older ones. One 
attack of the disease does not confer im- 
munity, but it is probable that an affected 
animal never recovers. Temporary im- 
provement may be brought about in the 
animals condition by rest and administra- 
tion of lime in drinking water. 

Teeth of horses usually wear in an 
irregular manner by the constant grinding 
of their surfaces together, while the outer 
edge of the upper teeth and the inner 
edge of the lower teeth are not worn off 
at the same rate as the rest of the surface 
and project in the form of a cutting ridge. 
In such cases the sharp ridges may read- 
ily be felt by the hand and should be 
rasped off by means of a float, so as to 
prevent injuries to the cheeks and tongue. 
The indiscriminate floating and rasping of 
horses’ teeth without definite reason is 
much to be deprecated. 

Spasmodic Colic is the term applied 
to spasms of a portion of the small intes- 
tines. It is caused by copious drafts of 
cold water when the horse is warm, for- 
eign bodies or indigestible food in the 
intestines. Other predisposing causes are 
usually assigned, such as the common ob- 
servation that high-bred horses are more 
susceptible than coarse lymphatic ani- 
mals. Spasmodic colic begins suddenly. 
The horses may look backward, stamp 
impatiently, paw the ground, suddenly 
lie down and get up again in a few mo- 
ments. An interval of ease follows, but 
a sudden attack soon recurs, and as the 
disease progresses the attacks become 
more severe and the intervals between 
them shorter. When the pain becomes 
severe the animals throw themselves down 
and show convulsive movements which 
may result in serious injury. An effective 
remedy and one that is commonly used 
consists of 2 ounces of sulphuric ether 
and 2 ounces of laudanum in a half pint 
of linseed oil. Another, and perhaps 
equally effective remedy, is 1 ounce of 
chloral hydrate given as a drench in solu- 
tion in water. 

Wind Colic is probably due to sudden 
changes of diet or to long periods of fast- 
ing, 'followed by a heavy feed. Indigesti- 
ble or sour feed is also supposed to cause 
this affection. This form of colic does 
not develop so suddenly as spasmodic 
colic. The horse appears dull and an 
enlargement of the abdomen, difficult 
breathing, trembling and profuse perspi- 
ration are noted. A good remedy for this 
trouble is baking soda in doses of from 
2 to 4 ounces. A cathartic should be ad- 


ministered when the symptoms are first 
manifested. Barbadoes aloes is perhaps 

the best for this purpose. 

Roaring is a chronic affection which 
causes a loud peculiar noise in breathing. 
Roaring is caused by some obstruction in 
the air passages. The majority of cases 
of chronic roaring are due to paralysis of 
the muscles of the larynx, which is in turn 
supposed to be caused by nervous disease. 
Cases of long standing do _ not yield to 
medical treatment. If administered soon 
after the symptoms appear, a course of 
treatment with ioclid of potash will give 
good results. 

_ Heaves is a disease about which a great 
difference of opinion prevails. The gen- 
eral symptoms consist in a peculiar move- 
ment of the flanks during breathing and a 
chronic cough. In the act of expelling 
the air from the lungs, it is noticed that 
the elasticity of the lungs is considerably 
weakened, and that the abdominal mus- 
cles are brought into play to assist the 
action of the lungs. Indigestion is nearly 
always observed in cases of heaves, and 
many veterinarians maintain that the 
cause of this disease is an affection of the 
pneumo-gastric nerve, which, as is well 
known, sends branches to the various 
vital organs. There is no satisfactory 
cure for long-standing cases. Proper reg- 
ulation of the diet relieves the symptoms 
to some extent, and since the disease ap- 
pears to be connected with digestive dis- 
turbances, especial attention should be 
devoted to the maintenance of a good 
ration. Some good effects have been 
noted from the use of arsenic in solution 
in hydrochloric acid. This solution may 
be obtained from any drug store and con- 
tains 4% grains of arsenic in each ounce. 
A tablespoonful of this solution mixed 
with the feed 3 times daily, for a period 
of 2 weeks, prevents to some extent the 
development of the distressing symptoms 
of heaves. 

Splints are bony enlargements which 
occur between the hock and fetlock joints 
on the inside of the leg. They vary con- 
siderably in size in different horses. They 
appear most commonly on the fore legs. 
Splints frequently accompany . lameness 
which is not a continuous condition, but 
becomes more pronounced after consider- 
able exercise. Since splints are compara- 
tively harmless, it is not desirable to 
interfere with remedial methods, unless 
they become an actual cause of lameness. 
Tincture of iodin may be applied to the 
inflamed portions several times each day. 
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and if this method is ineffective, resort 
may he had to Spanish fly blister. 

Bone Spavin is an outgrowth of the 
hock joint. Enlargement usually appears 
on the front and inner side of the joint, 
but may sometimes occur on the upper 
part of the hock. In some cases there is 
no enlargement of the joint which may be 
detected by sight or touch. Such cases 
of spavin are due to a partial union of the 
bones which constitute the joint. This 
disease interferes in a very serious manner 
with the usefulness of the affected horse. 
Horses should be turned out to pasture 
at once and allowed to rest for not less 
than 1 month. Good results may be ex- 
pected from local applications of astrin- 
gents or liniments, such as iodin. Where 
such remedies fail to give the desired 
results, the part may be freely cauterized 
with a firing iron. 

Founder or laminitis is an inflamma- 
tion of the sensitive tissue of the feet, 
accompanied by general constiutional dis- 
turbances. As predisposing causes of this 
disease some writers assign plethoric con- 
dition, unusual excitement, and high calk- 
ings without corresponding toe pieces. 
The immediate causes of laminitis are 
usually blows upon the feet, overexertion, 
indigestible foods and the excessive use 
of purgatives. The first symptoms are 
congestion of the sensitive membranes of 
the foot, the pulse becomes accelerated, 
and the temperature rises. Respiration 
is also more rapid. The disease appears 
more often in the fore feet than in the 
hind ones. The acute cases run their 
course in from 10 days to 2 weeks or 
more, and the crisis in symptoms appears 
in from 3 to 5 days. In simple cases of 
laminitis the feet should first be placed 
in warm water and after a period of half 
an hour be placed into cold water. The 
feet should be kept in a dish of water at 
a temperature of 45° to 50° F., or should 
be wet with cold water every half hour if 
the horse is lying down. Aconite may be 
given for 2 hours in 10-drop doses in cases 
where the pulse is rapid and strong. 

Fistula is a term applied to the pipes 
or tubes leading from cavities in the mus- 
cles to the surface of the body through 
which _ a constant discharge takes place. 
The pipes are lined by a false membrane 
and do not heal. Fistulae may occur on 
any part of the body, but are most com- 
mon in the withers and on the poll. In 
the latter situation fistula is commonly 
known as poll-evil. Fistulous withers and 
poll evil are caused by blows or chafing 
from improperly fitting harness or saddle. 


The muscles at this point are so arranged 
that any pus that forms has a tendency 
to bury more deeply, rather than to make 
its way toward the’ surface, the result 
being a running sore in either case. If 
the trouble is noticed before the forma- 
tion of pus has penetrated too deeply, 
the whole false membrane may be cut out 
by means of a sharp knife. In long stand- 
ing cases, however, such operation re- 
quires too extensive cutting or might be 
dangerous. The treatment to be adopted 
in such cases consists in making an open- 
ing to the outside at a point slightly 
lower than the bottom of the pocket which 
contains pus. A free drainage to the 
outside is thus established and may be 
maintained by the use of a seton or 
string tied into the wound. The healing 
process may be facilitated by repeated 
washing of the cavity with rather strong 
solutions of antiseptic substances, such 
as corrosive sublimate or carbolic acid. 

Wounds. The treatment of wounds in 
farm animals is a matter which receives 
little attention from the ordinary stock 
raiser. Various diseases, especially teta- 
nus, may be contracted through fresh 
wounds, and there is always some danger 
of blood poisoning or septicaemia in such 
cases. The old notion that a healthy 
wound should discharge pus is a mis- 
taken one. Where cut surfaces can be 
kept perfectly clean the wound heals 
without the formation of pus. Under 
ordinary circumstances this is impossible 
in wounds in farm animals. Whenever 
an animal receives a wound, however, an 
effort should be made to treat the wound 
so as at least to prevent the development 
of dangerous bacteria. For this purpose 
corrosive sublimate may be used as a 
wash at the rate of 1 part in 1000 parts 
of water. A 2 per cent solution of lysol, 
formaline or creoline may be used in 
treating wounds. Carbolic acid, 1 part 
to 100 parts of water, is much employed 
for the same purpose. 

Where wounds are so situated that they 
cannot conveniently be kept covered with 
gauze or cloth, the use of iodoform or 
other dry antiseptic substance is highly 
recommended. Iodoform is especially val- 
uable on account of its power of driving 
away flies. 

Sarcoptic Scabies, or mange, in horses 
has been known in several of the Western 
States for 20 years or more. It is be- 
lieved to have been introduced into Mon- 
tana by the Nez Perce Indians in their 
raid in 1877. Horses may be treated for 
this disease by spraying or brushing with 
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I zenoleum, chlOTonaphtholeum, or lime and allowed on the shoes, but on icy roads in 

sulphur dip. ror applying these remeides winter a permanent calk may be used, or 
f it i s necessary to rope range horses, and one of the forms of “never slip' 1 '’ calks. 

such application has already been made A convenient calk of this sort is of a 
on many thousands of these horses. conical shape and furnished with threads 

Horse Shoeing. I he use of iron shoes by means of which it may be screwed into 
I for horses hoofs may be considered as a the shoe. Recently considerable success 

S necessary evil of our modern civilization, has been had with the use of a rubber pad 

| H is impossible to drive horses continually between the bars of the shoe. This gives 

I over the hard pavements of cities with- a large surface of contact and thus pre- 

1 out seriously injuring the hoofs unless vents slipping at the same time and an 

I some form of shoe is adopted. Horses added elasticity is secured. 

I which are kept on the farm or driven 

short distances along country roads do MULE 

not require shoeing, except occasionally, Crosses or hybrids have been produced 
and then often only on the front feet, between the horse and other members of 

The art of horse shoeing may be learned the horse family, including the ass, the 

by the ordinary farmer so that he can zebra and the quagga. Until quite re- 
keep his horses 7 feet in good condition, cently, however, no great economic im- 

but if the farmer does not care to bother portance has attached to any of these 

i with this operation, it is at least desirable crosses except the mule. The cross be- 

I that he give enough attention to the mat- tween the male zebra and the mare is 

j ter to know when the job is properly' known as zebroid, and the breeding of 

| done by the blacksmith. Too much can- these crosses has been carried on in Brazil 

I not be said in condemnation of the prac- and elsewhere with considerable success. 

| tice of indiscriminate paring away of the It is claimed for these hybrids that they 

1 hoof in order to make it fit the shoe, are capable of as much work as the eom- 

I The hoof may in certain cases grow ir- mon mule and are more graceful and 

regularly and require some paring, but docile. 

1; none is needed if the growth is uniform The common mule is a cross between 

| and no tendency to cracking is observed, the male ass and the mare. The cross 

The normal hoof of the horse is well de- between the stallion and the female jack- 
I signed to protect the more delicate parts ass is known as hinny. This cross is 

| which it covers, and to furnish an elastic smaller and less desirable in every respect 

j cushion to relieve the jar upon the joints than the mule. It has never attained 

I of the legs. When too much of the hoof much economic importance. 

I is pared away, the elasticity is lost, and Various breeds of jacks are known and 

| the sole becomes too sensitive so that used for the purpose of breeding mules 

I . some form of lameness may develop, in this and other countries, such as the 

Lameness may also result from driving Catalonian, Andalusian, Majorca, Mai- 

the nails too deeply into the horn of the tese, Italian and Poitou, 

hoof. A slight study of the structure of The native jack is as a rule heavier and 

the horse’s hoof will convince anyone that larger boned than the imported species, 

the frog and bars of the hoof should be It is presumably the result of a mixture 

" left with as little interference as possible, of all the imported breeds and possesses 

It is merely necessary to rasp off the all of the colors belonging to these breeds, 

ragged edges of the toe and sides when As a rule mule breeders in this country 

I these parts grow out so far as to incur prefer native jacks to all of the imported 

I danger of breaking. In order to insure breeds. The colts obtained from native 

* the normal development of the hoof in jacks are stronger and with more length, 

f colts it is desirable that they be allowed The size and color of native jacks in the 

; ; plenty of exercise out of doors, so that country vary exceedingly, according to 

1 the wear on the hoof will be uniform. the mixture of breeds from which they 

f It is sometimes thought that the shoe have descended and the care in selection 

should be heavy in order to wear as long which has been exercised by breeders, 

I as possible. A light shoe, however, will black with white points preferred. In 

I often wear nearly as long as a heavy one, the Western States the common form of 

f and for all practical purposes the lighter jack in the mountainous regions is known 

| the shoe the better and the least likely it as burro, and this breed is presumably 

! is to interfere with the gait of the horse, descended from stock originally brought 

j In summer and at all times when the into the country by Spanish _ settlers of 

I roads are not slippery, no calks should be that region. This animal varies in color 

f 0 ; / ■ v , "/V, : V/ \ ; . : ■ : W- ^ Asy >;■ ./ ' : J V 1 » " ' 
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from white to almost black and varies also of glanders, mules are comparatively less 
considerably in size, and especially in the subject to disease than horses* Mules are 
thickness of the base of the neck. especially adapted for use in mining, and 

, ^h e mule industry m the United States as beasts of burden for packing purposes, 

is of great importance and received espe- For the latter purpose, also, the jack and 

cial impetus following the Spanish- Ameri- Western burro are especially adapted, 

can and South African Wars, and as a These animals, though diminutive in size 

result of the gasoline shortage of 1942, as compared with the horse, will cany as 

The States in which the largest numbers much weight, and as far in a day, as 

are bred are Texas, Mississippi, Georgia, horses. They are, moreover, sure footed, 

North Carolina, Tennessee, Alabama, and and can carry packs with safety where 

in general the Southern and Central accidents would be almost inevitable with 

States. According to the latest census horses. The economy of feeding mules 
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there are at present 3,811,000 mules and makes their employment in sugar and cot- 
110,000 jacks and burros in the United ton raising almost universal, in fact, it 
States. The market prices of mules are may be doubted, under present conditions, 
uniformly higher than those for horses, whether these industries would be possible 
and as a result of these conditions the if all the labor which is now done by 
raising of mules under favorable condi- mules had to be performed by horses. In 
tions is a very profitable industry. the Southern States 2 types of mules have 

Mules may be used for all purposes for received special names on account of their 
which horses are suited, and in addition connection with these industries. The 
are well adapted to several lines of work sugar mule is larger, more powerful and 
in which horses cannot be employed, more valuable than the cotton mule, which 
Mules excel horses in their capacity for is the smaller, cheaper type. These types 
hard labor, in endurance, in length of are governed according to the require- 
life, in freedom from disease and in econ- ments placed upon the animal, the work 
omy of feeding. In an emergency mules in the sugar field being harder than that 
may be worked for 24 hours or more in the cotton field, 
without water and for 2 or 3 days without As draft animals and for general work 
feed. The injurious results of such treat- purposes mules excel horses in several re- 
ment are much less serious than in the spects. They are capable of more con- 
case of horses. Digestive disturbances tinuous application at heavy work under 
are less frequent in mules than in horses, unfavorable conditions. Although they 
and in general, with the possible exception may often be less tractable, they are also 
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less excitable and therefore more desirable ground barley, oats and bran. The ani- 
for work in situations where unsteady mals should have free access to water and 
movements or plunging would be danger- salt. Shelled oats and bran are regarded 
Otis to the draft animals and to the ma- by many mule raisers as essential to the 
chinery and attendants. The color which proper finishing of mules for market, 
is most desired in mules is dark brown or With sugar mules this process of feeding 
black, and in breeding them the jacks and should bring the animals to a weight of 
the mares are selected with reference to from 1200 to 1350 pounds when they are 
the probability of securing these colors just past 2 years old. The same care and 
in the mules. It is usually considered attention should be given to the feeding 
that the female mule is more desirable of cotton mules, except that the process 
than the male. should begin later, usually after the ani- 

Mules require essentially the same gen- mals are past the second year, 
eral care and management as horses. Experiments have shown that ground 
They should be weaned at about 4 months Kafir corn and Kafir corn stover consti- 
of age, and the subsequent feeding should tute an excellent feed for mules. In one 



BERKSHIRE BOAR 


be governed according to the purpose for 
which the mules are being raised. The 
market requirements for mules are that 
they shall be fat, and attention should 
therefore be given to this point in order 
to bring them to a fat condition soon 
after they are 2 years of age. In the 
Southern States it is "well to begin the fat- 
tening process in November before the 
animals become 2 years old. They may 
be fed a dozen ears of corn per day and 
an abundance of clover or timothy hay, 
until the following April. The mules may 
then be turned out upon clover pasture 
and the quantity of grain may be in- 
creased. As soon as the clover is cut 
feeding with clover hay may be resumed 
in the barn, and shelled corn should be 
continued in the ration. When barley is 
harvested it should be ground coarsely 
and fed in fresh condition, taking care 
that it does not sour. At this time the 
ears of early corn may be fed, while a 
highly nutritious diet should be continued, 
consisting of corn in the ear, shelled corn, 


experiment mules were kept in good con- 
dition by feeding on Kafir corn stover 
for about 6 months, and on alfalfa and 
prairie hay for the remainder of the year. 
In comparative experiments with mules 
and horses it was found that the mules 
did about % more work than the horses, 
ate less corn, more stover and required 
more water. Bermuda grass hay and 
timothy are of about equal value in feed- 
ing mules. It is stated by J. L. Jones 
that as the result of experiments extend- 
ing over a period of 25 years, 3 mules 
may be expected to consume about as 
much feed as 2 horses, and to remain in 
better condition than the horses, although 
doing the same amount of work. For 
further details on feeding see under 
Horses. 

SWINE 

Swine in the United States are grown 
primarily for pork and lard and there is 
no fixed market for any other type. In 
Canada bacon hogs are grown to a con- 
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siderable extent for the English market, 
the Tamworth breed being chiefly used for 
this purpose. The packers once offered 
a premium for hogs fattened on a ration 
containing peas, wheat, screenings and 
skimmilk as well as corn, in an attempt 
to secure a lean, firm bacon for the Eng- 
lish market. But the response from farm- 
ers was very slight. Some of the long- 
bodied breeds grown in this country are 
also used in the production of bacon, but 
they are first of all lard hogs. Some of 
the chief characteristics of the principal 
breeds of hogs grown in the United States 
may be briefly mentioned as follows: 


to 12 months old and 400 to 700 pounds 
at maturity. They are quiet hogs, excel- 
lent feeders, stand forcing well and never 
sunscald. The bones are large and the 
sows very prolific. 

Chester Whites. Chester Whites are 
solid white. The hogs dress 175 to 250 
pounds when 8 or 9 months old and weigh 
when mature 600 to 700 pounds. They 
sunscald easily in the South, but are pop- 
ular farther north and in the East. The 
sows are prolific but apt to be cross at 
pigging time. 

Cheshire hogs are white with small 
erect ears. They have long, broad, deep 
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Berkshire. The Berkshire is a black 
hog with white feet, white line in the face 
and white splashes on the end of the tail, 
with occasional white spots on other por- 
tions of the body. Ears erect. The sows 
are prolific and active. Good shoats weigh 
240 to 300 pounds at 9 to 12 months of 
age and mature hogs 500 to 650. They 
are fine boned and on this account more 
subject to broken legs in shipping than 
the larger boned breeds. A very popular 
breed in the South. 

Poland-China. The Poland-Chinas are 
black and white spotted hogs weighing 
250 pounds and upward at 9 to 12 months 
and 600 to 700 pounds when mature. 
They have large hams, short, strong legs, 
are excellent shippers and the most gen- 
erally popular breed grown by Western 
farmers. 

Duroc-Jersey. The Duroc-Jersey is a 
red-haired hog. Otherwise they much re- 
semble the Poland-Chinas. Well-matured 
shoats weigh 250 to 340 pounds when 9 


bodies, broad hams and nearly straight 
back. At maturity they will dress from 
400 to 600 pounds if well fattened. 

Yorkshire. The small Yorkshires are 
pure white hogs with pink skin, ears erect. 
These hogs will weigh when mature 375 
to 450 pounds. They have a short, 
rounded, deep body, well covered with 
hair, and will do as well in the South as 
any of the white breeds, but cannot com- 
pete with the black-haired hog. The large 
Yorskhires weigh up to 800 pounds when 
mature. 

The Essex is another small to medium- 
sized hog. It is a black hog with com- 
pact body and weighs 250 to 400 pounds 
at maturity. It fattens readily, is not 
affected by sunscald and is especially val- 
uable in the South. Where corn is abun- 
dant the Essex cannot compete with the 
larger breeds. 

The Tamworth is one of the oldest and 
urest of swine breeds. They are long- 
odied hogs, and when grown for bacon 
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are usually sold when they weigh 160 to 
225 pounds at 6 to 9 months of age. The 
Tamworth and Yorkshire are bacon type, 
all other breeds are lard type. 

Tests of Breeds. In the station ex- 
periments with breeds, better results in 
gains have been made with pure breeds in 
Iowa, Kansas and Utah than with scrubs. 
At the Ottawa Station cross bred and grade 
hogs made better gains than pure breeds. 
At the New York State Station the most 
profitable gains were made with a York- 
shire-Tamworth cross. The Berkshires 
have made 100 pounds of gain with less 
food at 5 stations than any other breed 
tested. At 2 other stations they were 


fanner to grow are the largest ones. 
Nothing has been more clearly demon- 
strated in the station experiments than 
that pigs increase in weight most rapidly, 
require less food to make a pound of 
gain and make gains most cheaply during 
the early stages of growth. As pigs ap- 
proach maturity it costs 3 to 4 times as 
much to make a pound of gain as in the 
earlier stages of growth. Tests of gaining 
in weight by cross-bred and pure-bred 
hogs show no great differences in rate. 

Hogs most in demand in the great 
packing centers are those weighing from 
225 to 325 pounds each when 8 to 14 
months old. If breeds of hogs weighing 
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surpassed by a number of breeds. At 
the Ottawa Station a Tamworth-Berk- 
shire cross made leaner, better meat than 
pure Berkshires. The Tamworth and 
Yorkshire are the breeds most prized for 
bacon by the Ontario Station. In tests 
at the Maine Station no constant differ- 
ences occurred in the feeding or market 
qualities of the different breeds. The 
Iowa Station has shown that the Tam- 
worth furnishes a carcass most in demand 
by the British market, followed by Berk- 
shires, Duroc-Jerseys, Chester Whites, 
Poland-Chinas and Yorkshires, mentioned 
in the decreasing order of their desira- 
bility. 

Best Breeds to Raise. The station 
experiments as a whole indicate that there 
are no constant differences in the feeding 
qualities of the various breeds of hogs 
now grown in the United States. Other 
things being equal, it is probable that the 
best breeds of pigs for the American 


500 to 800 pounds when mature are se- 
lected, and these marketed when they 
have reached weights of 200 to 300 
pounds, the chances are that the grower 
has produced his pork at the most eco- 
nomical figures. Management and feed 
are more important than any particular 
breed. 

Boar and His Management. The 
boar is generally considered half the herd. 
He should contain the best characteristics 
of the breed to which he belongs. He 
should have a strong constitution, good 
feeding capacity, relatively short neck and 
short legs, since these indicate good fat- 
tening qualities, and a close, compactly 
built body. Of course, boars for fancy 
breeding purposes, where color, form and 
markings must conform closely to the 
ideal, will cost much more than the com- 
mon run. But good breeders frequently 
sell boars slightly off in markings at lit- 
tle more than their pork value. Such 
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animals may often be used very profitably 
where pork and not show is wanted. The 
boar should be kept in a lot by himself 
and be given plenty of good clover, or 
like kind of pasture, and such other foods 
as middlings, oats, peas, bran, etc. He 
should not be fed so heavily as to become 
fat and unwieldly. Boars give their best 
service when 2 to 5 years old, but boars 
8 to 9 months old may be satisfactorily 
used for breeding old sows. 

Sow and Her Management. Young 
sows, or sows in poor condition, carry 
their pigs about 16 weeks and old sows 
1 or 2 weeks longer. With 8 breeds at 
the Wisconsin Station the litters ranged 


lowanees of muscle, bone and milk making 
foods as shorts, ground peas and oats, 
bran, etc., as will keep them in good con- 
dition. Corn is fattening and is not suit- 
able for pregnant sows except in small 
amounts when fed with milk or such grains 
as noted above. About a week before far- 
rowing the sow should be separated from 
the other hogs and put in a pen by herself 
with a very small amount of bedding. 
The pen should have a 10 or 12 inch 
plank running around the sides of it 6 
to 8 inches above the floor as a protection 
for the young pigs so that the sow cannot 
crush or smother them. A constant sup- 
ply of ashes and salt- should be kept 



from. 6 to 10 pigs each and weighed from 
13.5 to 22.5 pounds. The pigs at birth 
weighed from 1.3 to 3.1 pounds each. 
Analyses at the same station of different 
samples of sows’ milk showed an average 
of 8.24 per cent fat, 6.04 per cent casein 
and albuminoids, 4.75 per cent milk sugar 
and 1.07 per cent ash. The quantity 
yielded varied from 4.1 to 5.8 pounds per 
day, and in one instance reached 8.7 
pounds. Sows should not be bred before 
they are 8 months old. They should be 
allowed to suckle their pigs for 2 months 
to 10 weeks and be so managed as to pro- 
duce 2 litters a year. Good breeding sows 
should be kept as long as they produce 
large litters and prove good mothers. 
This is usually 4 to 5 years. When they 
fail in either of these respects they should 
be fattened for meat. 

Pregnant sows should be allowed to run 
in a lot containing plenty of green feed. 
They require in addition such liberal al- 


within reach of the sow and should she 
appear costive at this time she should be 
given a good feed of wheat bran. At far- 
rowing time she should be fed 
but water or thin slop for the 
hours and only very lightly for 
days. At the end of a w r eek the ration 
should be rapidly increased and should 
consist of such milk producing foods as 
shorts, bran, ground peas, milk, etc. 
now on while the sow is giving suck to 1 
pigs, she should be fed heavily. The W 
consin Station found it profitable to feed 
suckling sows so heavily that they gained 
in weight. The gain thus produced ' ~ 
young pigs indirectly through 
was cheap and more economical than 
gains. 

The TJ.S. Department of Agriculture re- 
cently compared hand feeding and self 
feeding of sows and pigs : “The general 
plan of self feeding was to supply 
feeds in the self-feeders which were con 
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stantly accessible both to the sows and 
their pigs. The sows and pigs in the 
hand-fed lot were given twice daily all 
they could readily eat. Close observation 
of the sows and pigs during the time these 
tests were carried on indicated that both 
sows and pigs on the self-feeders looked 
better and were more thrifty than the 
sows and pigs in the hand-fed lot. A no- 
ticeable fact about the sows in the self- 
fed lot was that there never was any 
crowding at the feeders. Scarcely, ever 
were there more than 2 or 3 sows eating at 
the same time, even when a dozen or more 
sows were being fed from one feeder. 
Only a small quantity would be consumed 
at one time. It was taken slowly and ap- 
parently thoroughly masticated and di- 
gested. 

"When hogs of any age have constant 
access to self-feeders there is practically 
no danger of their overeating at any time. 
This is a valuable factor in the use of 
self-feeders for sows which are suckling 
their litters. 

"The system followed in weaning the 
pigs was simple and apparently very sat- 
isfactory, especially in the self-fed lot. 
The plan in these lots was to put a fence 
around the self-feeders 3 or 4 days before 
the sows were to be taken away, leaving 
openings large enough so that the pigs 
might continue to have access to the feeds 
whenever they desired. Because the feed 
was shut off from the sows the milk flow 
was naturally reduced and the pigs soon 
forgot their mothers and depended en- 
tirely on the feeds from the feeder. In 
no case were there any noticeable ill ef- 
fects among the pigs that were weaned 
by this system, nor did udder trouble de- 
velop in the sows."" 

Some farmers, however, feed the sows 
and pigs separately by the creep sys- 
tem. Skimmilk or a thin porridge of mid- 
dlings is most relished at this time. As 
soon as they begin to eat freely they 
should be crowded with feed, since the 
most economical gains in the life of the 
pigs are made at this time. At the Wis- 
consin Station sows and pigs before wean- 
ing required 316 pounds of com meal to 
make 100 pounds of gain, while the pigs 
alone after weaning required 384 pounds 
of meal for 100 pounds of gain. 

When the young pigs are about a month 
or 6 weeks old all the males intended for 
pork should be castrated. If this opera- 
tion is done while the pigs are still suck- 
ing the sow there will be practically no 
check in growth, if it is neglected then 
the operation should be postponed for a 


month after weaning, or until they be- 
come accustomed to eating solid food. 
After weaning the sows will come into 
heat again in 2 or 3 weeks and should be 
bred again. In one test at the Kansas 
Station gains were cheaper and greater 
in offspring of mature sows, in another 
test no difference was noted. 

Pasturing Hogs. Young growing pigs 
should have plenty of green pasture, pure 
water and grain. The old method of al- 
lowing pigs to grow for a year on pasture 
or on wood lots without other feed is ex- 
pensive and not now practiced by those 
who make a success in growing hogs for 
pork. Pigs should be so fed as to gain 
in weight from % pound to a pound a 
day from the time they are 3 weeks old 
until they are marketed. On pasture alone 
hogs make too slow gains for profit and 
cannot be brought to a marketable con- 
dition. Pigs at pasture, however, make 
the best use of the grain fed to them, 
as shown by experiments at a number of 
stations. On a full grain ration pigs at 
pasture made 33 per cent better gains at 
the Utah Station than pigs without green 
feed. Cutting the green feed and feeding 
it to pigs in confinement did not give as 
satisfactory results as pasturing. At the 
Maryland Station there was more profit 
from pigs running in pasture or woods in 
summer and penned up for fattening 8 
to 10 weeks before killing time than from 
pigs kept penned up during the summer. 
The pigs that had been at pasture made 
faster and cheaper gains, were more vig- 
orous and had better appetites than those 
kept penned up. In Ontario firmer bacon 
was produced with exercise than in close 
confinement. At the Utah Station more 
feed was consumed and the gains were 
more rapid with pigs given exercise than 
with those kept in close confinement. 

Some of the best green feeds for hogs 
are alfalfa, clover, rape, cowpeas, peanuts, 
artichokes and sweet potatoes. Hogs are 
wasteful grazers and the fields of pasture 
crops should be arranged with movable 
fences in such a manner that the hogs 
can pasture only on a small portion at a 
time. A succession of crops should be 
grown so that the hogs will have con- 
tinuous pasture throughout the season. 

The Arkansas Station recommends reel 
clover, sorghum and peanuts as the best 
succession for grazing hogs in that State. 
Alfalfa may replace the red clover. Hogs 
grazed on these crops made rapid and 
economic gains on small grain rations. 
Oats and rye were not profitable for a hog 
pasture at this station. 
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At the Kansas Station 1 acre of alfalfa 
pasture produced 776 pounds of pork. 
Alfalfa proved inferior to sugar beets at 
the Montana Station but saved grain as 
a part ration. 

Brome Grass pasture was greatly rel- 
ished by hogs and gave good returns at 
the Ottawa Station. 

Dwarf Essex Rape grown in the same 
manner as for sheep (see Rape) has 
proved an especially valuable crop for 
pasturing hogs at the Wisconsin Station 
and has also given good results when cut 
and fed green. The rape was greatly 


reached 5 or 6 inches in height. The 
Kafir corn is of more value later in the 
fall after the heads have matured. 

Cowpeas furnish . valuable forage from 
July to September in the North and still 
later farther South. Chufas are grown 
to some extent for hogs. At the Arkan- 
sas Station firm, fat pork was produced 
on chufas, but it was not equal to that 
produced from corn. At the Alabama 
Station an acre of chufas produced about 
374 pounds of pork and were fully equal 
to Spanish peanuts as a pasture for hogs. 
Purslane is often fed to hogs. They made 
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relished by hogs after they learned to eat 
it, but was not sufficient as an exclusive 
ration. In one experiment at the Wiscon- 
sin Station 1 acre of rape proved equal 
in feeding value to 3318 pounds of grain 
(com and shorts), in another test to 2767 
pounds, and in a third test to 2436 
pounds. This crop is considered the best 
green feed tried at that station for pigs 
4 to 10 months old. It saved 33 pounds 
more grain per 100 pounds of gain than 
clover and the pigs fattened on it were 
thriftier and had better appetites than 
when fed grain alone. The crop does not 
cause bloating or scouring if properly fed. 

Sorghum and Kafir Corn are among 
the best green crops for early summer 
grazing for the Southern and Western 
States, and if planted at intervals will 
furnish forage .until late fall. The sor- 
ghum may be grazed as soon as it has 


fair gains on this plant when fed in con- 
nection with a grain ration at the rate of 
9 pounds per day, but did not greatly 
relish it. 

Artichokes are excellent as a green 
feed for hogs in early spring and late fall 
and are greatly relished by them. The 
hogs root out the tubers themselves. At 
the Ottawa Station pigs on artichokes 
made rapid gains when given only a small 
grain ration (1% pounds mixed meal per 
day). Both the Arkansas and Maryland 
Stations have found artichokes profitable 
in pig raising. In Missouri 1 bushel of 
artichokes and 3 bushels of corn proved 
superior to 4 bushels of corn for hogs, 
and very similar results are reported from 
the Oregon Station. For the culture of 
artichokes see Artichokes . 

Sweet Potatoes make a good root crop 
for hogs in the South, especially on light^ 
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soils. They may be had from September 
to November and the hogs do their own 
harvesting. At the South Carolina Sta- 
tion it required 32 y 2 pounds of sweet po- 
tatoes to make 1 pound of gain. In Ar- 
kansas hogs in a field of sweet potatoes at 
the station did not take to them readily 
and did not make satisfactory gains. The 
Alabama College Station found 3 pounds 
of sweet potatoes inferior to a pound of 
corn meal for hogs. The crop was of 
considerable value at the Maryland Sta- 
tion when fed in connection with gluten 
meal and milk. Like other succulent 


may be fed to growing hogs on pasture, 
providing they have an abundant supply 
of other nitrogenous foods or access to 
wood ashes, bone meal and salt. 

Ashes and Salt for Pigs. An abun- 
dant, supply of wood ashes and salt, to 
which the hogs can have constant access, 
is an essential in hog raising and should 
never be neglected. In experiments at 
the Wisconsin Station when either hard 
wood ashes or bone meal was fed to hogs 
the strength of the bones was about dou- 
bled and there was a saving of 28 per 
cent in the amount of food required to 



CREEP FOR FEEDING YOUNG PIGS 


food, sweet potatoes, to be valuable for 
hogs, must be fed in connection with a 
grain ration. 

Early F eeding. Hogs never make such 
rapid and economical gains as when they 
are young. Feeding with skimmilk, 
kitchen slops and grain should therefore 
commence as soon as the pigs can be in- 
duced to eat these different foods and con- 
tinued until the pigs are marketed. At 
first the more nitrogenous foods like skim- 
milk, shorts, ground oats, ground peas and 
barley should be fed, and later more car- 
bonaceous rations given. Feeding in early 
life should be for the purpose of develop- 
ing the bones, muscles and vital organs of 
the pigs. This gives a foundation for 
more profitable forcing later. In feeding 
experiments at the Utah Station young 
hogs on grain alone made poor use of 
their food. Much better results were ob- 
tained when milk was added. Some com 


make a pound of gain. The addition of 
the bone meal or wood ashes to the daily 
ration caused the consumption of more 
salt, water and com meal. Either char- 
coal or ground bone may be substituted 
for wood ashes. Hogs are never injured 
by eating all the ashes they want and they 
are especially necessary when highly car- 
bonaceous rations like corn are fed. In 
experience at the New York State Station 
better gains were made on all rations 
when a small amount of salt was added. 
Large quantities of salt should not be fed 
since they may reduce the gains. The 
salt and good hard wood ashes should be 
mixed in about the proportion of 2 quarts 
of salt to a bushel of ashes. Sometimes 
a few ounces of copperas are added to this 
mixture, which acts as a kind of tonic. 
This mixture should be kept in a low box 
under shelter to which the hogs have ac- 
cess at all times. Brood sows which have 
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an abundance of such material with their 
daily rations seldom eat their young. 

Sows vs. Barrows for Fattening. At 
the Utah Station where this matter was 
tested about the same gains were made 
by both. The gains by the sows were 
slightly greater. In Denmark no constant 
difference was found in the fattening qual- 
ities of sows and barrows. Unspayed 
sows at the Utah Station made slightly 
better gains than spayed sows. At the 
Indiana Station the period of heat 
(oestrum) in the sow had no apparent 
effect on gains. 

Shelter for Hogs. Comfortable sleep- 
ing quarters should be provided for hogs 
and shelter from the scorching sun, cold 
rains and snow. The sheds need not be 
expensive. Hogs required more feed for 
maintenance when fed in the open air at 
the Utah Station, but made more eco- 
nomical gains. 

Hogs Following Steers. When steers 
are fattened for market a considerable 
percentage of the grain given them, espe- 
cially if unground, passes through the 
intestines undigested. Experiments at sev- 
eral stations, and the general practice of 
feeders, show that hogs following steers 
require much less feed to make a pound 
of gain than otherwise. Hogs made good 
gains on corn obtained in the droppings 
of corn-fed steers at the Wisconsin Sta- 
tion, and it is recommended that steers 
be fed unhusked shock corn and hogs be 
allowed to run with them. Hogs did bet- 
ter when the steers were fed dry corn than 
when fed soaked corn. When cattle were 
fed corn meal at the Iowa Station hogs 
made little gains following them. Hogs 
at the Kansas Station made equally good 
gains on manure of steers fed on Kafir 
corn. 

Cooked vs. Uncooked Feed. At the 
Wisconsin Station hogs made cheaper 
gains on uncooked corn and shorts than 
on cooked. The cooked corn was not 
properly masticated. A considerable loss 
was noted in the feeding value of barley 
meal, corn meal and shorts by cooking. 
In the station tests 439 pounds of un- 
cooked corn meal equaled 454 pounds of 
cooked meal On rations of peas, barley 
and rye the Ottawa Station found a slight 
advantage in favor of steaming, but not 
enough to pay for the extra labor. All 
these experiments tend to show that it is 
not necessary or advantageous to cook 
feeds for hogs. These remarks do not ap- 
ply to roots, more especially potatoes. At 
the Ottawa Station cooked roots have 


given better results with hogs than raw 
roots. 

Whole vs. Ground Grain. Experi- 
ments at the Vermont and Wisconsin Sta- 
tions indicate that strong, vigorous hogs 
do not require that corn be ground. It 
may be ground and fed in the latter stages 
of the fattening period, especially with 
hogs not in the most vigorous condition. 
In some cases there is an apparent loss in 
the feeding value from grinding. Pigs eat 
more corn meal than whole corn and 
therefore usually make more rapid gains, 
but experiments at the New Hampshire, 
Vermont, Wisconsin, West Virginia and 
Colorado Stations show that the increased 
gains are not sufficient to pay for the 
extra cost of grinding. At the Wisconsin 
Station 8 per cent better gains were made 
on corn meal than on whole corn. At the 
New York State Station 16 per cent 
cheaper gains were made on corn meal 
than on whole corn. 

Wet vs. Dry Feed. The data re- 
ported by the experiment stations on this 
subject are somewhat conflicting, but in 
general they tend to show that soaking 
has about the same effect upon grains as 
grinding and is desirable. At the Illinois 
Station pigs ate more and gained more 
on soaked corn than on dry corn. The 
Ottawa Station recommends soaking all 
grains whether ground or whole, for 24 
to 30 hours before feeding. At the Wis- 
consin Station hogs ate more and did bet- 
ter on wet than on dry feed. Wet corn 
meal was more satisfactory for feeding 
to pigs at the Vermont Station than dry 
meal. In West Virginia 385 pounds of 
soaked corn equaled 410 pounds of dry 
corn meal. At the Ontario Station dry 
and wet mixed was of equal feeding value, 
but more of the meal was wasted when 
fed dry than when fed wet. 

Relation Between Weight of Hogs, 
Gain Made and Food Required. I 
have already spoken of the more profit- 
able gains made by feeding young growing 
pigs. The figures, based on so many ex- 
periments and animals that they may be 
considered very reliable, bring the fact 
out clearly that it requires about % more 
food to produce 100 pounds of gain with 
hogs weighing about 300 pounds than with 
hogs weighing 40 pounds, and that there 
is a uniform increase in the amount of 
food to produce a pound of gain as the 
pigs increase in weight. Experiments at 
the Wisconsin Station show that a main- 
tenance ration for hogs amounts to about 
1 per cent of the live weight of the ani- 
mals when middlings are fed. Small pigs 
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require relatively smaller amounts of feed 
for maintenance than large hogs. 

Grains and By-Products for Fatten- 
ing Pigs. Under this heading the value 
of the different grains, mill products, 
tankage, sugar and like feeds used in pro- 
ducing pork, will be noted alphabetically. 

Acorns. Hogs are often fall pastured 
in oak woods on acorns. At the Tuskee- 
gee Agricultural School of Alabama acorns 
gave a desirable flavor to the meat. The 
meat produced was soft and did not 
harden readily except when corn was fed 
with it. The acorns had a tendency to 
produce constipation. Acorns may be suc- 
cessfully kept in large quantities by col- 
lecting and placing in cool, well-ventilated 
barrels. 

Barley. This grain is especially valu- 
able for growing hogs and in the pro- 
duction of firm bacon. At the Ottawa 
Station large hogs required 4% pounds 
of grain per pound of gain. When fed 
whole Ys of the grain passed through the 
intestines undigested. As an exclusive 
grain ration barley gave good gains and 
made exceptionally fine bacon at the On- 
tario Station. When fed grain alone bet- 
ter gains were made on barley at that 
station than when mixed with other 
grains. At the Colorado Station barley 
equaled corn for growth and fattening. 
Bald barley was slightly better than com- 
mon barley. With ground bald barley 
3.6 pounds were required to produce a 
pound of gain. Both ground bald and 


ground common barley proved equal to 

corn meal. 

With hogs 14 months old at the Wis- 
consin Station 36 pounds more barley 
meal was required to make 100 pounds of 
gain than of com meal The same dif- 
ference was noted when skimmilk was 
added to both rations. Hogs fed on bar- 
ley meal drank more water. On the whole 
barley meal was found a very good and 
satisfactory grain ration for hogs by this 
station, but it was not equal to corn for 
fattening purposes. Pigs relished barley 
meal most when soaked in at least 3 
pounds of water to each pound of meal. 
Barley is an exceptionally safe and val- 
uable feed for pigs whether fed alone or 
in combination with other feeds. 

Bran. This feed was found undesir- 
able for pigs by the New Hampshire Sta- 
tion whether fed alone or with corn meal. 
Its value was slightly improved by fer- 
mentation. Bran is a valuable feed for 
breeding stock, but is unsuited for young 
stock, and when fed to fattening pigs only 
limited amounts should be used. 

Buckwheat. In experiments at Ot- 
tawa it required 4.45 pounds of ground 
and soaked buckwheat to produce 1 
pound of gain, and 4.10 pounds of wheat 
to produce a pound of gain in the same 
trials. The percentage of dressed to live 
weight was greater in buckwheat-fed than 
in wheat-fed hogs. Hogs at this station 
fed exclusively on buckwheat produced 
soft lard and soft sides in some cases, but 
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not uniformly. These tests show that number of tests have shown that on the 
buckwheat has a high feeding value for average a bushel of 56 pounds of corn will 
hogs, but is not quite equal to wheat. produce 10 to 12 pounds of pork. At the 

Corn. Com is the cheapest and usu- Iowa Station 1 bushel made 17 pounds 
ally the most satisfactory grain fed to of pork and 3y 2 to 5 pounds were re- 
hogs in the United States. It is the best quired to produce a pound of pork at the 
of all grains for finishing off hogs, but Washington Station, 
should "not be fed exclusively to young The relative merits of ground and whole 
growing pigs or to the breeding stock, corn are discussed under Whole vs . 
Experiments with this grain at the Wis- Ground Grains above. Generally com 



HOME BUTCHERING HOUSE 


consin Station show that corn-fed hogs need not be ground for hogs. Though a 

contain more fat and less water, and the little better gains are made on the ground 

skeleton, skin and internal organs weigh grains they are made at a greater cost, 

less than in hogs receiving a mixed ration. At the Wisconsin Station corn meal 

Hogs will live a long time and make good proved cheapest as an exclusive ration, 

gains on an exclusive corn diet. At the although more was required than when 

Ontario Station corn produced no bad ef~ a ration was fed containing corn meal and 

fects on. the quality of bacon when used peas or corn meal and dried blood. Corn 

in finishing hogs which had had exercise is the standard grain for fattening hogs, 

or some milk. When fed for long periods Other grains are fed but largely as sub- 

it appeared to make the bacon soft. In stitutes when corn cannot be easily oh- 

experiments at the Arkansas Station tained. Its value in pork production can- 

harder lard was produced on com than not be overestimated, 

on soy beans, chufas or peanuts. A large Cowpeas. Pigs on cowpeas and corn 
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at the Alabama College Station made 
much greater gains than when fed on com 
alone and there was more lean meat pro- 
duced than when corn only was fed. In 
one experiment at the South Carolina Sta- 
tion it required 4.91 pounds and in an- 
other 4.43 pounds of cowpeas to produce 
a pound of pork. At the Alabama Col- 
lege Station it required 4.81 pounds of 
cowpeas for a pound of pork. On cowpea 
pasture pigs made good gains at the 
Maryland Station. Cowpeas are rich in 
protein. They are therefore especially 
valuable for growing pigs. 


meal, produced cheaper and better gains 
than corn or Kafir com alone or mixed. 
That station recommends that not more 
than % of the grain ration fed to hogs 
should consist of cottonseed meal, and 
that a rather light grain ration be fed. 

The gist of the matter from the stand- 
point of the feeder would seem to be that 
the status of cottonseed meal as a hog 
feed has not yet been definitely deter- 
mined, and until this has been settled by 
careful experiments, it is better to let it 
alone or feed it in small amounts varying 
from % to Yio of the grain ration, and 


DRY CURE FOR IOO LBS. BACON AND LOINS 
SALT 5 LBS., BROWN SUGAR 3 LBS., SALTPETER 2 OZ. 


Cottonseed Meal. According to the 
Texas Station cottonseed meal is not rel- 
ished by hogs and is not profitable to feed 
in any form or under any conditions. It 
kills hogs when fed very long, though the 
danger may be slightly lessened by boil- 
ing. As a part grain feed it proved better 
than linseed meal at the Wisconsin Sta- 
tion, pigs on linseed meal requiring 24 
pounds more feed for 100 pounds gain 
than pigs receiving cottonseed meal. Cot- 
tonseed meal, both cooked and raw, gave 
very unsatisfactory results at the Missis- 
sippi Station and caused the death of 
some of the hogs. The Alabama College 
Station states that feeding cottonseed 
meal as part of the grain ration beyond 
34 days to shoats weighing from 59 to 
118 pounds usually had a poisonous effect. 
The younger pigs were more seriously af- 
fected than the older ones. Death or 
sickness was caused when % to % of the 
grain ration was cottonseed meal, even 
where green foods were given in abun- 
dance. 

In experiments at the Oklahoma Station 
cottonseed meal when fed carefully with 
% grain ration of Kafir corn meal or com 


then for only short periods at a time. 
There is no doubt but what it is a very 
valuable feed when properly handled. 

Distillery Grains. Dried distillery 
grains proved a very unprofitable feed for 
pigs at the Kentucky Station except in 
small proportions. Fairly good returns 
were secured when it constituted about 
% of the ration. 

Fish Meal has given excellent results 
in fattening hogs in Ohio and New Jersey. 

Kafir Corn. This has proved a very 
valuable grain for hogs in Kansas and 
Oklahoma and some other sections. At 
the Kansas Station 5% pounds of Kafir 
corn equaled 4% pounds of corn for hogs. 
It required 6.2 pounds of Kafir corn to 
produce 1 pound of gain. Hogs will not 
eat Kafir corn as long as corn. When soy 
beans and skimmiik were added to Kafir 
corn it made a much more relished and 
complete ration. Losses occurred when 
the grains were ground or soaked before 
feeding. 

Linseed Meal. ^ This meal should be 
fed with other grains and not alone. : Ac- 
cording to the Minnesota Station it is 
easily digested but not a profitable feed 
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for pigs over 100 pounds in weight. At 
the Maryland Station linseed meal gave 
better results than gluten meal for a short 
time, but later in the experiment the 
gluten meal produced more rapid and 
cheaper gains. 

Oats. Oats fed to hogs at the Utah 
Station gave fat and meat of excellent 
appearance and firmer than that from any 
other grain. Larger gains were also made 
on oats than on any other grain. At the 
Wisconsin Station better results were se- 
cured when oats were ground than when 
fed whole. The best gains were made when 
the ration contained Vz ground oats and % 


•when a small grain ration additional was 
fed. Peanuts alone are not an adequate 
ration but the addition of salt and lime 
completed the ration as shown in experi- 
ments in Florida. 

Peas. Ground Canada field peas were 
found more valuable for pork production 
at the Wisconsin Station than corn meal. 
Corn, however, was so much cheaper than 
peas that it was the more profitably fed. 
The thigh bones of pigs fed on peas were 
20 per cent stronger than in cornfed pigs. 
Peas should be fed to young growing 
pigs and breeding hogs in order to secure 
increased vitality. Peas mixed with bran 



BRINE CUBE FOR BACON AND LOINS 
SALT 8 LBS., BROWN SUGAR 2 LBS., SALTPETER 2 OZ. 


com meal. When fed whole at the Ottawa 
Station Vi of the grain passed through the 
intestines undigested. As a continued ex- 
clusive ration oats caused a loss of appe- 
tite and small gains at the Minnesota 
Station. At the Massachusetts Station 
100 pounds com meal proved equal to 120 
pounds oat feed. Oats may profitably 
form a part of the grain ration fed to 
hogs. They are especially desirable for 
growing hogs and are more effective 
ground than when fed whole. 

Peanuts made soft and oily fat at the 
Alabama Station, but the meat had a good 
flavor. At the Arkansas Station hogs on 
peanuts made almost as good gains as on 
com. The hogs were allowed to root out 
the peanuts and made rapid gains on 
them. At the Alabama College Station it 
required 2.8 pounds of unhulled Spanish 
peanuts per pound of gain. They proved 
superior to corn meal in one test. In an- 
other test hogs made 281 pounds of pork 
on peanut pasture alone and 333 pounds 


half and half at the Utah Station were 
far superior to corn, barley or wheat 
mixed in the same manner. As an exclu- 
sive grain ration pea meal made unthrifty 
animals and poor gains and it is recom- 
mended that peas be always fed with 
some other feed. Peas contain large 
amounts of protein and are therefore of 
especial value for young hogs and the 
production of lean meat. They should 
always be fed either ground or soaked and 
preferably with corn meal or some other 
light feed. 

Pigeon-Grass Seed. Ground pigeon- 
grass seed was about equal to wheat meal 
for hogs at the Wisconsin Station. When 
ground cooked pigeon-grass seed replaced 
% of the corn meal in the ration, there 
was a saving of 13 pounds of the total 
ration required to produce 100 pounds of 
gain. Hogs did not relish pigeon-grass 
seed alone but ate it readily when fed 
with corn. 

Rice Meal. At the Vermont Station 


OTHER LIVE STOCK — SWINE 


351 



rice meal produced 23 per cent less gain 
with pigs than com meal. When fed with 
milk at the # South Carolina Station it had 
a feeding value equal to that of corn meal. 
A pound of gain was produced on 2.48 
pounds of rice meal and 10 pounds of 
skimmilk. At the Massachusetts Station 
rice meal produced as good gains as corn 
meal in pigs weighing 60 pounds at the 
beginning of the test and 190 at the end. 

Rye. This grain has proved about equal 
to barley for pork production in feeding 
tests with 110 animals. According to the 


37 per cent over feeding corn or Kafir 
corn alone. That station recommends 
that they be fed whole mixed with other 
grains. There was a loss from grinding. 
At the Arkansas Station soy beans pro- 
duced as firm fat as corn, but the fat was 
not equal to com fat in other respects. 
Soy beans 1 part and corn 2 parts proved 
an excellent feed for pigs at the Kentucky 
Station. 

Sunflower Seed. These were readily 
eaten by pigs at the Ottawa Station, but 
their feeding value was not determined. 


APPLYING DRY 

Massachusetts Station rye meal fed for a 
long time causes loss of appetite and di- 
gestive troubles and should be combined 
with wheat meal or com meal. In Dan- 
ish experiments also rye shorts produced 
low gains and had an unfavorable effect 
on the quality and softness of the pork. 

Sorghum Syrup Shimmings. This 
material was found more than capable of 
maintaining pigs at the Wisconsin Station. 
It is recommended that it be fed with 
corn meal or other feeds. 

Sorghum Seed Meal was found by the 
Wisconsin Station to have 55 per cent of 
the feeding value of com meal. Sorghum 
silage proved a poor food for hogs at the 
Tennessee Station. 

Soy Beans. At the Kansas Station soy 
beans ground and mixed with corn or 
Kafir corn made a saving of from 13 to 


CURE TO HAMS 


Sugar and Sugar Beet Molasses. 
Sugar added to a mixed ration has given 
very unsatisfactory results in feeding ex- 
periments. It was not equal to starch 
and hindered the formation of muscle and 
fat. Molasses from a beet sugar factory 
proved a very unsatisfactory food as a 
part ration for pigs at the New York 
Cornell Station. In some Norwegian ex- 
periments 1 pound of molasses was found 
equal to % pounds of com. 

Tankage. This consists of the ground 
refuse meat of slaughter houses. It is 
used as a fertilizer and contains large 
amounts of nitrogen and phosphoric acid. 
When fed to pigs at the Indiana Station 
in the proportion of 1 part ground tank- 
age to 5 and 10 parts com and com meal 
respectively, it proved extremely bene- 
ficial in growth of pigs as well as financial 
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returns. With % part tankage, % part 
shorts and 10 parts com meal, equally 
good results were also obtained. In all 
cases cheaper and better gains were made 
when the tankage was added to the ra- 
tion than when corn was fed alone. The 
results indicate a high value for tankage 
and similar feeds as supplemental feeds 
with corn for the production of pork. 

Wheat. Wheat meal at the Wisconsin 
Station was not quite so valuable in pro- 
ducing gains as corn meal, but a mixture 
of the two in equal pa'rts was better than 
either alone. In later tests ground wheat 
proved equal to corn meal. Wheat should 
not be fed whole, either dry or soaked, 
but should be ground, moistened and 
mixed with corn meal. At the Indiana 
Station it cost 3 times as much to pro- 
duce a pound of pork with wheat as with 
corn. 

In experiments at the South Dakota 
Station more rapid gains and a better 
quality of meat were produced on ground 
than on whole wheat. Meat from ground 
wheat was equal to that from corn and 
superior to that from peas or mixed feeds. 
It is stated that wheat can profitably be 
fed as the entire grain ration, but it is 
better to mix it with other feeds. At the 
Ottawa Station it required 4.1 pounds of 
soaked wheat to produce 1 pound of gain. 
Wheat has been profitably fed to hogs in 
Montana and Washington. It proved 
slightly superior to barley in Danish ex- 
periments. When fed with skimmilk at 
the rate of 3 to 6 ounces per quart it 
gave better results than rye meal at the 
Massachusetts Station. 

At the Montana Station frozen wheat 
proved equal in feeding value for hogs to 
a mixture of wheat, barley and peas. The 
frozen wheat, even if subsequently heated 
by fermentation, was profitably and safely 
fed, 1 pound of the frozen wheat proved 
equal in feeding value to 7.9 pounds of 
skimmilk. 

Dairy Products. Skimmilk, butter- 
milk and whey are of great value in all 
stages of hog raising. At the Wisconsin 
Station the weights of the kidneys and 
livers of pigs were increased by the use 
of milk in the ration. Milk is easily di- 
gested and adds to the development of 
muscles and strength of bones. In experi- 
ments at the Ontario Station all dairy 
products had a good effect in making firm 
meat. 

Buttermilk. Most of the station ex- 
periments indicate that buttermilk is not 
quite equal to skimmilk for hogs. In 
experiments at the Wisconsin Station but- 


termilk was found to be worth 28 cents 
per 100 pounds for hogs when sweet skim- 
milk was worth 35 cents per 100 pounds. 
In other experiments sweet skimmilk had 
a value of 20.6 cents per 100 pounds when 
buttermilk was worth but 14.7 cents for 
pig feeding. At the Vermont Station 
buttermilk had % the feeding value of 
skimmilk for pigs. Buttermilk proved 
superior to skimmilk at the North Caro- 
lina Station. 

Skim and Separator Milk. When 
skimmilk was fed as an exclusive ration 
at the Utah Station the pigs made slow 
gains and frequently lost appetite. The 
best ratio was found to be 3 pounds of 
skimmilk to 1 pound of grain. In this 
proportion it proved an excellent feed, 
especially for young pigs. Fed with grain 
the skimmilk had 75 per cent greater 
value than when fed alone. The gain in 
hogs fed on milk and grain was 2.54 times 
greater than on milk alone and 1.7 times 
greater than on grain alone. In experi- 
ments at the Wisconsin Station 462 
pounds of separator milk saved 100 
pounds of meal when fed in the propor- 
tion of 3 pounds of milk to 1 pound of 
meal. The Maryland Station states in 
this connection that skimmilk is worth 
more for hogs than the price usually 
charged for it at creameries. The Wis- 
consin Station recommends the use of 1 % 
pounds of skimmilk to 1 pound of corn 
meal as the most economical method of , 
using milk. With pigs 3 months old that 
station found that 19 pounds of sweet 
skimmilk was equal to 4 pounds of com 
meal for growth. 

The Ottawa Station states that the 
greater part of the ration for growing 
pigs may be skimmilk. That station found 
that 6.65 pounds of skimmilk was equal 
to a 1-pound mixture of peas, barley and 
rye, and that 8.8 pounds equaled a like 
mixture of peas, wheat and rye. For fat- 
tening the station states that not more 
than 5 pounds per 100 pounds live weight 
per day should be fed. Hogs receiving 
skimmilk were more vigorous than those 
on grain alone. 

Sour skimmilk has given better results 
at both the Vermont and Ontario Sta- 
tion than sweet skimmilk, but contrary 
results are reported from England. 

In experiments at the New York Cor- 
nell Station extending over a period of 5 
years the most economical proportions of 
skimmilk to grain have varied from 2.5 
to 10.4 pounds of skimmilk to 1 of grain. 
Corn has been found the best supple- 
mentary grain to feed with milk. That 
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station concludes as Hie result of their 
work that the proportion of corn to skim- 
milk may be varied without apparently 
affecting the results, but in no case should 
the amount of skimmilk fed be greater 
than the pigs will quickly consume. 

Whey. Sweet whey has been fed to 
pigs experimentally at the Wisconsin Sta- 
tion. The pigs could not be maintained 
on whey alone, but when the whey was 
added to a mixture of corn meal and 
shorts it produced a marked saving when 
used in the proportion of 2 of whey to 1 
of grain, or 10 of whey to 1 of grain. 
The use of 760 pounds of whey saved 100 
pounds of grain in the ration for pigs. It 
is recommended that shorts, pea meal and 
oil meal be mixed with the whey for grow- 
ing animals. At the Ontario Station 100 
pounds of whey was equal to 13.3 pounds 
of mixed meal. Sour whey proved equal 
to sweet whey, there being no apparent 
loss from fermentation. 

Forage, Roots, Silage, etc., for Hogs. 
Under this heading the value of various 
forage crops, roots, silage and fruits for 
hogs will be noted alphabetically. Their 
value as forage plants is also treated 
above under Pasturing Hogs , and that 
section should be consulted in connection 
with the various crops here mentioned. 

Alfalfa. In experiments at the Utah 
Station alfalfa, either pastured or cut and 
fed green, was barely sufficient for main- 
tenance. A loss in weight is reported from 
the Nevada Station when alfalfa hay 
alone was fed to hogs. The Montana Sta- 
tion reports that alfalfa is inferior to 
sugar beets for hogs, but saves grain as 
a part ration. As a supplementary feed 
with bran and grain the Utah Station re- 
ports profitable returns from alfalfa in 
winter feeding. Alfalfa hay with Kafir 
corn gave excellent results with hogs at 
the Kansas Station. One acre of alfalfa 
pasture at that station produced 776 
pounds of pork. [See Pasturing Hogs 
above.) These tests indicate that grain 
should be fed with alfalfa in order to 
secure the best returns. The Nebraska 
Station reports that the thigh bones of 
pigs fed alfalfa chaff (mostly leaves) with 
corn were about 65 per cent stronger than 
the thigh bones of hogs fed corn alone. 

Apples. These have been fed experi- 
mentally to hogs at the New Hampshire 
Station. Even at 10 cents a bushel they 
were not an economical pig feed. Apple 
pomace when too much fermented was 
not relished by hogs at the Illinois Sta- 
tion. Some practical experience favors 
its use as profitable. 


Clover. Much more economical gains 
were made by pigs on clover pasture than 
in pens at the Ottawa Station, and this is 
the general experience of feeders. As a 
part of the ration for fattening hogs 
clover equaled Vw of a mixed grain meal, 
ration. Cut clover hay added to a corn 
ration at the Iowa Station added nothing 
to the feeding value of the ration. When 
clover hay is fed to hogs it should be cut 
and steamed. It adds bulk to grain ra- 
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tions and tends to keep the animals in 
good condition in winter feeding. 

Corn Fodder and Silage. Com fod- 
der chopped or the new corn product (see 
under Com) proved valuable and profit- 
able when fed to hogs at the Maryland 
Station. 

The New York State Station states that 
corn silage cannot be profitably fed to 
hogs, they do not eat it clean, and it 
makes the cost of pork production too 
great. It was not relished by hogs at the 
Ontario Station. The hogs gained less 
rapidly when part of the grain ration was 
replaced by corn silage, and a financial 
loss resulted when half the mixed meal 
ration was replaced by com silage. The 
Virginia Station found silage economical 
when fed with corn in a maintenance ra- 
tion, but not so if used alone. At the 
Utah Station silage proved inferior to 
dried fodder com. Silage in small 
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amounts was found useful at the Ken- 
tucky Station in fattening hogs. It tends 
to keep the animals in a good thrifty 
condition, but could not be substituted as 
a part of the grain ration. Pea and rape 
silage have both been feci at a loss to hogs 
at the Canadian Stations. ^ These experi- 
ments indicate that silage is not a profit- 
able food for hogs. 

Cowpea Hay added to a ration of corn 
and Kafir corn made a great saving in 
the latter at the Oklahoma Station. At 
the Tennessee Station it proved difficult 
to get hogs to eat cut cowpea hay. 

Grapes. In California hogs are some- 
times allowed to harvest the second crop 
of grapes with profit in gain. 

Mangel-Wtjrzels. As much grain was 
required to produce a given gain when 
mangel-wurzels were fed at the Indiana 
Station as when not fed. They had no 
apparent feeding value. The Utah Sta- 
tion states that hogs make smaller gains 
on roots than do cattle or sheep. At the 
Ottawa Station 6 pounds of cooked roots 
equaled 1 pound of mixed grains. Tests 
at the Canada Experimental Farms give 
mangels a lower feeding value than either 
sugar beets or turnips. 

Pea Silage cut with green pods was 
not relished by hogs at the Ottawa Sta- 
tion and did not seem to have much feed- 
ing value. Hogs lost weight on an 
exclusive ration of pea silage. 

Potatoes. At the Wisconsin Station 
443 pounds of cooked potatoes equaled 
100 pounds of com meal for fattening 
hogs. One bushel of corn proved equal to 
4% bushels of potatoes. That station be- 
lieves that potatoes should be cooked 
before feeding. The Minnesota Station 
found that potatoes were no more diges- 
tible when cooked than when fed raw, but 
that pigs ate more cooked potatoes than 
raw ones. At the Ottawa Station potatoes 
either raw or cooked were unsatisfactory 
rations for hogs. Even when fed with 
skimmilk, grain had to be added. Pota- 


Pumpkins were better cooked than 
raw for hogs at the Ottawa Station, and 
hogs made exceedingly economical gains 
on rations containing pumpkins. At the 
Indiana Station pigs ate 26 pounds per 
day, made good gains and the meat was 
firm. The New Hampshire Station notes 
that in their experiments the feeding 
value of pumpkins was not increased by 
cooking. They should be fed raw mixed 
with com meal. Pigs made good gains on 
cooked pumpkins at the Oregon Station 
when supplemented with a small amount 
of bran. 

Sugar Beets. These roots gave good 
returns when fed with grain in feeding 
tests at the Utah Station. They proved 
superior to either turnips or mangels at 
the Ottawa Station. At the Indiana Sta- 
tion the cost of gain was 27 cents more 
per 100 pounds in hogs fed sugar beets 
than in those fed grain only. Tests at the 
Montana Station indicate that sugar beets 
added to grain rations for hogs save grain, 
promote digestion and improve the qual- 
ity of the meat. In recent experiments 
at the Colorado Station the feeding value 
of either sugar beets or sugar beet pulp 
did not exceed $1.50 per ton. These feeds 
proved valuable chiefly on account of 
their mechanical effects. The station 
states that grass will answer this purpose 
as well and is cheaper. Not more than 
2 pounds of beets or pulp should be fed 
to each pound of grain. 

Turnips at the Ontario Station were 
not found profitable when replacing % 
mixed meal ration. They were inferior to 
corn silage. At the Nevada Station, small 
gains were made on turnips and alfalfa 
fed together. 

Rations for Hogs. Hogs generally 
consume less food and make the most 
rapid gains when they are fed on mixed 
rations. The following table brings out 
this point as regards the grains. It is 
compiled from about 75 experiments 
made with more than 500 animals: 


Grain Required For 100 Pounds Gain 


Corn 

1 Kafir 
| corn 

Oats 

Peas 

Wheat 

Barlej' 

Mixed 

grain 

lbs. 

lbs. 

lbs. 

lbs. 

lbs. 

lbs. 

lbs. 

485 

529 

472 

439 

452 

418 

412 


toes should be cooked for hogs and fed It will be noticed that it requires less 
with grain for the most satisfactory re- mixed grains to produce 100 pounds of 
suits. gain than when any single grain is used. 



OTHER LIVE STOCK — SWINE 


Exclusive grain rations for pigs are not 
economical. They should he fed as mixed 
and varied a ration as possible that will 
produce growth and fat. The effective- 
ness of corn meal was greatly increased 
at the Maine Station by adding pea meal 
or gluten meal, both during growth and 
during the fattening period. Young hogs 
on grain alone made poor use of their 
food at the Utah Station. Much better 
results were obtained by adding milk. 
Hogs fed on cassava, wheat middlings and 
cowpeas made gains at % the cost of 
gains made on corn alone at the Florida 
Station. Screenings and shelled com pro- 
duced pork at a good profit at the Minne- 
sota Station. 

Relative to narrow rations [see Feed- 
ing Farm Animals) the Virginia Station 
states that in their experiments narrow 
rations were not fed with economy and 
may be injurious to health. At the Ver- 
mont Station narrow rations caused more 
rapid gains and greater weight than- ra- 
tions containing more bulky feeds. The 
profits were greater from a ration con- 
taining moderate quantities of skimmilk 
than from rations containing large 
amounts of skimmilk. For finishing off, 
the station recommends 10 to 12 quarts 
skimmilk daily with all the com meal 
that the pigs will eat. In Massachusetts 
wide rations gave slightly better results 
than narrow rations. The cost of gains 
on a narrow ration was slightly greater 
than on a wide ration at the Iowa Sta- 
tion. With pigs as with other animals 
plenty of nitrogenous foods should be fed 
while the animals are young and growing. 
These conduce to a healthy growth of all 
the internal organs, bones and muscles. 
During the fattening period more car- 
bonaceous rations like com should be fed. 
They are cheaper and generally produce 
more rapid gains. 

Effect of Rations on Internal Or- 
gans, Fat, Lean, etc. The Wisconsin 
Statipn found that the feeding of an ex- 
clusive corn ration produced an excessive 
development of fat in and outside of the 
muscles. The muscles were of small size, 
the hair scanty and the skin thin. The 
brain, heart and lungs were not changed 
in size, but the liver, spleen and kidneys 
were much reduced in size. The amount 
of blood was much reduced, and the 
strength of the bones diminished 50 per 
cent as compared with hogs fed a highly 
nitrogenous diet. 

Hogs fed on equal parts of com meal 
and rye meal at the same station ate more 
feed and made more rapid and profitable 


gains than hogs fed U, pea meal and % 
wheat shorts. The carbonaceous ration 
in the first instance was not only cheaper, 
but the percentage of dressed to live 
weight was greater in the com-and-iye- 
fed hogs than on the more nitrogenous 
ration. ^ On the other hand the vital or- 
gans were smaller in the corn-and-rye-fed 
hogs, and their vitality was therefore less. 
Another lot of pigs fed 13 weeks on shorts 
and bran, followed by 6 weeks of corn 
feeding, made more rapid and economical 
gains and showed larger livers and a 
larger proportion of muscle to fat than 
hogs fed the entire 19 weeks on corn. 
Corn-fed pigs in another test were not so 
smooth and had less hair than pigs fed on 
peas and shorts. The percentage of 
dressed meat to live weight was slight!}' 
larger in corn-fed pigs, but the weight of 
nearly all the internal organs was greater 
in pea-fed than in corn-fed hogs. At the 
Minnesota Station it was found that the 
form of the skull depended on nutrition, 
health and the use of the muscles of head 
and neck. Wild hogs that root exten- 
sively have long, narrow heads. The 
length of the intestines in domesticated 
hogs is about 2% times that in wild hogs, 
and apparently still increasing. This 
makes possible the digestion and assimi- 
lation of large quantities of feeds. 

Feeding for Quality of Meat. Corn 
meal made white, firm meat at the Kan- 
sas Station, while a mixture of shorts and 
bran made a soft, dirty-yellow meat. ^ At 
the Virginia Station there was no differ- 
ence in the proportion of fat to lean meat- 
in pigs fed corn meal alone and those fed 
corn meal, beef scraps and bran, At the 
Wisconsin Station shorts produced the 
darkest meat, milk the next and com the 
lightest meat. Wheat, corn and a mix- 
ture of both produced meat of like quality 
at the Indiana Station. At the New York 
Cornell Station meat scraps and corn 
meal produced the largest proportion of 
lean meat. In other tests at the same 
station there was no difference in hogs fed 
nitrogenous or carbonaceous rations. In 
still other experiments the proportion of 
lean meat was slightly increased by a 
nitrogenous ration. 

In an investigation of the soft pork 
problem by the Canadian Stations corn 
in large quantities was found to produce 
a soft pork, while oats, peas, barley and 
especially skimmilk made firm pork. The 
size of the rations did not affect firmness. 
Cooked or soaked feed had no superiority 
over dry feed in producing firm bacon. 
Rape, pumpkins, artichokes, sugar beets, 
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turnips or mangels did not affect firmness. 

Firm meat was secured by feeding 
mixed meal (barley, peas and oats) at 
the Ottawa Station. Corn meal and pea 
meal both had the effect of producing firm 
pork. The com meal was rather the 
better of the two for this purpose. Buck- 
wheat made soft meat. English experi- 
menters recommend barley meal, potatoes 
and milk for firm, lean bacon. Barley in 
experiments reported from England made 
leaner meat than corn. Pasturing hogs on 
peanuts at the Arkansas Station also re- 
sulted in soft pork and a lard that melted 
at a temperature of 87.6° F. as compared 
with 114° F. for hogs on corn. _ The use 
of skimmilk or whey in the ration prac- 
tically insures firm pork or bacon. 

What the Experiments Show: 

That all breeds are about equally valu- 
able for pork production.. 

Growing pigs require nitrogenous foods 
like milk and such grain rations as shorts, 
ground peas, oats and barley. 

Exercise and pasture are essential for 
the most economical production of pork. 

Ashes fed regularly to hogs increase the 
strength of the bones about 50 . per cent. 

Hogs may profitably follow steers. 

Cooking feed for pigs is unnecessary 
with the exception of roots. 

The increased gains made on ground 
grains are not generally sufficient to pay 
for the extra cost of grinding. 

Soaked grains can be more economically 
fed than dry grains. Generally soaking is 
equivalent to grinding. 

Hogs gain most rapidly and can be fat- 
tened more economically before they have 
reached maturity. 

Corn is the most effective grain in fin- 
ishing off hogs. 

Shorts, acorns, peanuts and buckwheat 
tend to produce soft lard and meat. 

Exclusive com rations in the early 
stages of growth reduce the size of the 
muscles, spleen and kidneys, diminish the 
strength of the bones about 50 per cent 
and reduce the quantity of blood. 

Mixed grain rations are more econom- 
ical and give better results than one kind 
of grain only. 

Diseases : 

Medicines. For an account of the 
medicines and of the doses mentioned 
under the diseases below see Veterinary 
Medicine. 

Hog Cholera is an infectious malig- 
nant disease due to the action of a filter- 
able virus in the blood, tissues of the body 
and in the intestines. The most prominent 
symptoms are loss of appetite, fever, dis- 


charge from the eyes, purplish coloring of 
the skin and constipation followed by a 
profuse diarrhea, which persists until 
death. Affected animals usually show a 
rise of temperature 1° to 3° above the 
normal, but this symptom is frequently 
absent. Sick hogs are dull and lie quietly 
in a corner or huddled together, usually 
hiding the head under the bedding. A 
slight cough is often noted. The discharge 
from the eyes is watery at first, but later 
becomes thick and yellowish. The gait is 
staggering and uncertain and the animals 
have a gaunt appearance, with arched 
back. The mortality from hog cholera 
ranges from 80 to 90 per cent. In acute 
attacks the animals may die within a few 
days, while in chronic cases the disease 
may extend through a month or more. 
The spleen becomes enlarged and soft. 
The large intestines may show slight hem- 
orrhages. In the chronic form the intes- 
tines become ulcerated. In some cases, 
however, a general congestion and redden- 
ing of the whole mucous lining of the 
large intestines takes place. 

There is no satisfactory medicinal rem- 
edy for hog cholera. All pigs should be 
immunized by virus-serum while suck- 
lings by a regular veterinarian. When an 
outbreak occurs all healthy animals 
should be removed from the sick and ex- 
posed hogs, and should not be allowed 
access to the same food or water supply. 
The carcasses of dead animals should be 
burned or buried and infected pens should 
be thoroughly cleaned or burned. Ani- 
mals from suspected localities should be 
quarantined until all suspicion has passed. 

There are at least three infectious swine 
diseases of a malignant nature, hog chol- 
era, swine plague and swine erysipelas. 
In the majority of outbreaks the first 2 
of these diseases occur simultaneously. 
{See Swine Plague.) The distribution of 
the 2 diseases is about the same, but hog 
cholera is perhaps the most common. 

Experiments have shown conclusively 
that a perfect disinfection of pens after 
an outbreak of hog cholera is impossible. 
Infected pens and refuse should therefore 
be burned, and the grounds should not be 
used for hog yards for several months. 

The extensive use of swill from hotels 
as hog feed sometimes causes profuse diar- 
rhea or death, and this trouble has often 
been mistaken for hog cholera. Such 
swill contains large quantities of washing 
soaps. These soaps when fed to hogs in 
doses of from % to 5 ounces per day pro- 
duce diarrhea, staggering gait and a pink 
coloration of the skin. 
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Swine Plague is an infectious disease 
resembling hog cholera and frequently oc- 
curring in combination with the latter. 
In swine plague the chief seat of infection 
is in the lungs, and some form of pulmo- 
nary affection is nearly always the direct 
cause of death. Natural infection with 
swine plague takes place through the air 
passages, while in hog cholera infection 
occurs through the feed. A reddening of 
the skin indicates hog cholera rather than 
swine plague. It is often impossible, how- 
ever, to distinguish between the 2 dis- 
eases except by a microscopic study. 
Outbreaks of swine plague should be 
treated like hog cholera until sure it is 
not hog cholera, then with swine plague 
sera. 

Swine Erysipelas, a disease primarily 
of shotes but occurring at times in hogs 
of all ages, is rapidly becoming one of the 
most important diseases of swine, particu- 
larly in the Midwestern States, where the 
disease occurs in an acute and sometimes 
rapidly fatal form. The disease frequently 
assumes a chronic form involving the 
joints and occasionally is observed as the 
so-called “diamond-skin disease.” 

Cause . Swine erysipelas is an infec- 
tious disease caused by a specific micro- 
organism, Erysipelothriz rhusiopathiae. 
This organism is eliminated from the 
bodies of infected hogs and from so-called 
“healthy carriers,” by way of feces and 
urine. Hogs pick up the infection by eat- 
ing feed, drinking water, or rooting in 
soil contaminated with this organism. The 
disease may occur at any season of the 
year but is generally encountered during 
the spring, late summer, or fall months. 

Symptoms and Lesions, Swine ery- 
sipelas is a disease which, without the aid 
of trained men and laboratory facilities, 
often may be extremely hard to differen- 
tiate from hog cholera. In the acute stage 
of the disease there may be one or more 
sudden deaths. High temperature, loss 
of appetite, stiffness of gait, and arched 
back may be noted. Sick hogs withdraw 
from the herd and lie in their beds but 
upon being disturbed start off with con- 
siderable activity. 

Prevention and Treatment. No medi- 
cine has yet been found to be of any 
value for the treatment of this disease, 
but anti-swine-erysipelas serum properly 
administered- in the early stages of the 
disease has considerable curative value. 
Since even trained observers have diffi- 
culty in distinguishing swine erysipelas 
from other septicemic conditions in swine, 
the swine producer, instead of trying in- 


discriminate treatments should call a 
trained veterinarian to make positive 
diagnosis with the aid of laboratory ex- 
aminations and to prescribe proper pro- 
cedures in each case. 

Trichina Spiralis is a thread-like 
worm from Mo to % of an inch in length. 
In its immature stage the worm is found 
encysted in the muscles of various car- 
nivorous animals, especially in man, hogs 
and rats. The adult worm occurs in the 
intestines of hogs, where it deposits its 
eggs. After hatching the young worms 
penetrate into the striped muscles, where 
they remain until taken into the stomach 
of some animal which eats the infested 
flesh. An ounce of infested pork may con- 
tain 300,000 worms. 

Symptoms of intestinal infestation in 
hogs are grinding of the teeth, thirst and 
fever. After the young worms begin to 
enter the muscles the pig’s legs become 
stiff and the animal lies down. While the 
worms are in the intestines repeated doses 
of strong vermifuge may expel them. Eor 
preventing infestation by trichina, rats 
should not be allowed to live in the vicin- 
ity of pigpens, since these animals are 
frequently infested with trichina and are 
killed and eaten by the hogs. 

; Thumps is a popular term for palpita- 
tion of the heart, which may be due to an 
attack of bronchitis, the presence of 
worms in the intestines, or indigestion. It 
may be treated by jalap, turpentine or 
digitalis, according to the origin of the 
disease. 

Measles of pork is a disease due to the 
presence of the pork bladder worm in the 
muscles. The worm is the immature 
stage of one of the common tapeworms of 
man. Man becomes infested. by eating 
measly pork. The symptoms in hogs are 
indefinite and the disease cannot easily be 
diagnosed except by meat inspection. The 
measle worm is found in various muscles 
of infested hogs, especially those of the 
abdomen, diaphragm, tongue, heart and 
neck. Measly pork should not be eaten 
unless cooked or otherwise treated, so as 
to destroy the bladder worms. 

For anthrax, actinomycosis and tuber- 
culosis of swine see Cattle . 

SHEEP 

During the past 40 years the number 
of sheep on farms has varied up and down 
from 33 to 50 million and is now over 49 
million. There are of course sheep in 
every State but 16 States have over a 
million each, headed by Texas with 10 
million followed by Montana, Wyoming, 
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California, Utah, New Mexico, South Da- 
kota, Ohio, Idaho and others. Over 40 
per cent of our sheep are on western 
range lands. 

Breeds, There are 12 or more breeds 
of sheep hi the U.S. which are commonly 
grouped into fine-wools, medium-wools 
and long-wools. The fine-wool class, in- 
cludes the Rambouillet, the American 
Merino and the Delaine. The chief med- 
ium-wool breeds are Southdowns, Shrop- 
shires, Hampshires, Oxfords, Dorsets and 


With the decline in the price of wool 
in late years the Merino has been largely 
crossed with the mutton breeds for the 
purpose of producing an all around wool 
and mutton sheep. Starting with pure 
Merino ewes and a pure Shropshire buck 
and using thereafter a pure Shropshire 
buck on the grade ewes, the Wisconsin 
Station succeeded in producing at the 
second and third crossing grades that 
could scarcely be distinguished from pure 
Shropshires. Several forms of the Merino 
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Cheviots. Cotswolcl, Lincoln and Leices- 
ter breeds are the principal long-wools. 

Merinos. The native American Me- 
rino is a lineal descendant of the old 
merino flocks of Spain. These sheep were 
first brought to this country in 1801. 
Under the skillful direction of American 
breeders their carcass has been increased 
in weight 25 per cent, the weight of the 
fleece doubled and the quality of the mut- 
ton much improved. Full grown Merino 
rams weigh from 120 to 180 pounds, and 
the ewes about 40 pounds less. The skin 
of the Merino is characterized by heavy 
folds, the wool is fine and very dense and 
the fleece wall average from 10 to 15 
pounds in the ewes and considerably more 
with the rams. 

The Merino is a hardy sheep and a 
good rustler. It thrives in bands of 1 or 
2 thousand where the pure mutton breeds 
cannot be successfully herded in flocks of 
over 200. 


have been developed, such as the Delaine 
which is larger and less wrinkled than the 
other types. 

Rambouillet. These are French Me- 
rinos built up from old Spanish Merino 
stock under government supervision and 
improved by careful selection and breed- 
ing since 1786. They are larger than the 
American Merino, full grown ewes weigh- 
ing up to 200 pounds and rams to 300, 
live weight. These sheep have become 
very popular in this country during the 
past few years. They produce an espe- 
cially fine fleece, which contains less gum 
and yolk than the American Merino fleece, 
and the mutton is of exceptionally fine 
quality. This combination of wool and 
mutton in the same sheep should make 
this breed remembered when a general 
purpose flock is to be established. Ram- 
bouillet rams are now largely used in 
alternation with Cotswold rams in flocks 
on Western ranges. 
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Southdown. Practically all the im- 
proved mutton breeds of sheep are of 
English origin. The Southdown has been 
the basis of all the later so-called Down 
breeds, and is the type of a medium-wool 
mutton sheep. It is a smooth, round- 
bodied, symmetrical sheep with brown or 
gray feet and face. The fleece is rather 
dry, coarse and light. A good fat 2-year- 
old wether will weigh from 130 to 140 
pounds. “The prominent characteristics 
of the Southdown are vigor, precocity, 


other breed or cross except the fourth 
cross of Shropshire rams on Merino ewes. 

Hampshire. The Hampshire is a 
hornless, black-faced, black-legged sheep, 
like the Southdown and Shropshire. It 
excels the Southdown in size, but other- 
wise is very similar to it. The breed is 
noted for rapid growth and is therefore* 
favored for the production of early lambs. 

Oxford. The crossing of Cotswald 
rams on Hampshire ewes and the selec- 
tion and mating of the progeny has re- 
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fecundity and well-marbled flesh at the 
most desirable points. They are espe- 
cially desirable for crossing where mutton 
production is chiefly sought.” The lamb 
crop may average 120 per cent of the 
ewes. 

Shropshire. This is, one of the most 
popular breeds of mutton sheep in this 
country. It is a well-proportioned, sym- 
metrical sheep, a little heavier than the 
Southdown, the ewes weighing up to 175 
pounds and the rams to 225 pounds. The 
face is grayish-black and the legs still 
darker. The wool is more compact and 
a little longer than Southdown, and the 
fleece will average 7 to 9 pounds in 
weight. It is a hardy sheep, does well on 
thin pastures, takes on flesh rapidly when 
fattened for market and is unusually free 
from common sheep diseases. It is one of 
the best general purpose sheep for farm 
flocks. At the Wisconsin Station Shrop- 
shire ewes proved more prolific than any 


suited in what has been known since 1857 
as Oxfordshire Downs or Oxford sheep. 
They resemble the Hampshire in many 
respects, but are larger, breed later and 
the face is not so dark. The mutton is of 
excellent quality and the wool of extra 
length. 

Suffolk. The Suff oiks are nearly as 
large as the Hampshires and Oxfords, but 
are not quite so heavy. 

Dorset. This breed is a little larger 
than the “Down” sheep, has white face 
and legs and both rams and ewes bear 
horns. It is the preferred breed for early 
lambs. The ewes may regularly be bred 
to lamb in the fall Two lamb crops a 
year are possible but perhaps not advis- 
able. Twinning occurs in about 30 per 
cent of cases and the ewes are heavy 
milkers. The Dorset is pre-eminently the 
breed for the production of hothouse 
lambs from Thanksgiving to Easter. 

It is the custom to breed the ewes to a 
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Southdown or Hampshire ram in order to 
give the market iamb a black face, which 
, is generally preferred by the butchers. 
No other breed is so prolific as this under 
skillful management. By crossing com- 
mon grade ewes with a pure bred Dorset 
lamb for 2 or 3 generations and preserv- 
ing the earlier dropped lambs for breeding 
uses the Wisconsin Station found that a 
flock can be built up which will drop 
their lambs in the fall and early winter 
instead of the spring. Such ewes can then 
be mated with the dark-faced mutton 
breeds to secure a superior quality of 
winter lambs for forcing. 

Cheviots. This is a mountain breed 
of sheep, hardy and does well on scant 
pasture. It is grown very successfully in 
New York, Indiana, Iowa, Pennsylvania 
and North Carolina. Cheviot mutton is 
of superior quality. The fleece of the 
ewes will weigh from 6 to 8 pounds. The 
ewes weigh about 150 pounds and the 
rams 200 pounds. The breed is pure 
white except the nose which is black. 
The breed is of unusually strong constitu- 
tion, excellent foragers and will secure a 
living where others might fail. 

Lincoln. The Lincoln is one of the 
long-wool breeds, and, like all of these, is 
without horns. It is the heaviest of the 
mutton breeds. Its wool is 8 to 10 inches 
long and in high favor for making into 
the worsted class of goods. This breed 
has a white face and a conspicuous tuft 
on the forehead. In a test of breeds at 
the Iowa Station the Lincoln sheep pro- 
duced the heaviest fleece, and the fleece 
which sold for the most money of any of 
10 pure breeds under observation. 

CoTSWOLD. This is perhaps the most 
popular long-wool breed in America. It 
stands next to the Lincoln in size and in 
weight of fleece. It has a well-poised head 
with characteristic foretop, straight, broad 
back, well-rounded body, with a full bris- 
ket. The fleece is 8 to 10 inches long and 
weighs from 8 to 16 pounds. It is the 
oldest of the improved English breeds, 
possesses a hardy constitution and is well 
adapted for crossing on smaller Down and 
Merino breeds for increasing the weight 
of the lambs, lengthening the fleece and 
improving the quality of the mutton. 

Leicester. This breed while popular 
in England is little grown and not highly 
esteemed by breeders here. It produces 
a good fleece and an excellent quality of' 
mutton, but is not so hardy as some of 
the other breeds, besides requiring extra 
nutritious food and care for successful 
breeding. 


There are several other breeds of sheep 
of less importance in the U.S. but worthy 
of brief mention: — 

Romney Marsh is a hardy breed and 
survives under conditions of neglect. It is 
characterized by long carcass, flat sides, 
strong legs and long coarse wool, weighing 
7 to 10 pounds per fleece. 

The Corriedale, originated in New 
Zealand from Lincoln-Merino crosses, has 
become popular on the Western ranges as 
a dual purpose sheep, yielding both wool 
and mutton of excellent quality. The 
wool has something of the fineness and 
softness of the Merino. 

Tunis or Broadtail is about equal to 
the Dorset in size, brown, reddish or 
white in color, very tolerant of heat. 
Next to Dorsets the Tunis are favored for 
hothouse lambs. 

Karakul sheep are raised for their 
beautiful pelts in several localities, espe- 
cially in the Western States, but have not 
yet attained great importance as an in- 
dustry. 

Winter Shelter for Sheep. Sheep on 
Eastern farms require winter shelter if 
they are to be profitable. If the flock is 
left out in driving rains and snow storms 
the fleece becomes wet through, the sheep 
chilled, and colds, snuffles and other dis- 
orders follow. Sheep will endure almost 
any degree of cold if it is dry cold. The 
shed or barn need be only one thickness 
of matched boards except when winter 
lambs are raised in the North, then quar- 
ters warm enough to prevent the chilling 
of new-born lambs are needed. Ventila- 
tion of sheep sheds is necessary, and- for 
much of the winter the door of the shed 
may be a wide slat gate. Direct drafts on 
the sheep must always be avoided. The 
shed space should be about 10 square feet 
of floor space for each sheep weighing 100 
pounds, or 15 square feet for each sheep 
weighing 150 pounds. A shed 20 by 40 
feet will therefore be required for a flock 
of 80 sheep weighing 100 pounds each, or 
50 sheep weighing 160 pounds each. From 
18 to 24 inches rack space will be needed 
for each sheep. Feeding racks should have 
a flat, shallow bottom made of a single 
bottom board about 15 inches wide. 
Where grain is fed this prevents the sheep 
from bolting their rations. 

Sheep Yard. The sheep yard should 
be dry and have a sunny exposure. It 
should be protected from bleak, cold 
winds and driving storms. The yard 
should be well littered with straw and the 
sheds comfortably bedded. Sheep require 
plenty of fresh air and sunshine and will 
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not do well if confined in barns warm 
enough for dairy cows nor in stone base- 
ments with damp walls. 

Dividing the Flock. The flock should 
be divided, putting the breeding ewes in 
one flock and the lambs in another. If 
the wether lambs are to be fattened they 
should constitute a third flock. 

Feed for Breeding Ewes. The ideal 
winter roughage for breeding ewes in the 
North is good clover hay, and in the West 
alfalfa. Well-put-up corn fodder stands 


or roots. ■ , Com silage proved as efficient 
and considerably cheaper for breeding 
ewes at the Wisconsin Station than clover 
silage or sugar beets. In one experiment 
the heaviest lambs were produced when 
the ewes were fed % pound of grain per 
head daily with 2% pounds of corn silage 
and 2 pounds of mixed hay. As regards 
the milk supply of the ewes at lambing 
time the heaviest flow was secured when 
dried brewers' grains were fed. This also 
proved one of the cheapest rations fed. 
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second in value. It proved superior in 
feeding value and cheaper at the Wiscon- 
sin Station when fed with oats and bran 
than either oat straw or blue grass hay 
and the same grain ration. The cost on 
com fodder was but 1 cent per day per 
ewe. Next in value stand good prairie 
hay, cut oat straw, pea straw, barley 
straw, sorghum, etc. 

In addition to these coarse fodders each 
ewe should be given % to % pound of 
grain daily. With clover or alfalfa less 
grain will be required than when corn 
fodder or straw is fed. The grain ration 
should be made up preferably of whole 
oats, peas or bran or a mixture of these. 
The ewes require grains that will supply 
nourishment for the developing fetus 
rather than fattening grains like com, 
which should be fed sparingly. A couple 
of tablespoonfuls of oil meal or linseed 
meal may also be profitably fed each ewe 
daily, and some succulent food like silage 


While it is the plan of many farmers to 
feed the breeding ewes on only the rough- 
age of The farm, and generally without 
grain, it is not economy to do so, and 
weak-constitutioned lambs that feed badly 
and a degenerating flock result. 

Cost of Wintering Breeding Ewes. 
The daily cost of wintering breeding ewes 
at the Iowa Station in a comfortable bam 
with food and water handy was as fol- 
lows: Merinos, 1.03 cents; Cotswolds, 
1.35 cents; Dorsets, 1.21 cents; Oxfords, 
1.32 cents; Hampshires, 1.26 cents; 
Shropshires, 0.97 cent, and Southdowns, 
0.6 cent per head. The ewes were given 
sufficient hay and grain to maintain them 
in good breeding condition. This test 
places the Southdowns first as the cheap- 
est breed to winter, followed by the 
Shropshires, both costing less than 1 cent 
per head per day. 

Flushing Ewes. This is an English 
practice to secure twin lambs. For 2 or 
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3 weeks before breeding time the ewes are 
given an extra supply of nutritious palat- 
able food so that they may be gaining in 
flesh when breeding takes place. Well- 
fed ewes have more twin lambs than 
poorly fed ones, and tests at the Wiscon- 
sin Station show that ewes can raise twin 
lambs without losing any more flesh than 
when nursing a single lamb and that twin 
Iambs nursing one mother gain as rapidly 
as when there is but one lamb nursing. 
Where the lambs are fed well, as is usu- 


ewes first came in heat, but improved 
when cooler fall weather arrived. This 
may account in part for the difficulty 
sometimes experienced in getting an early 
lamb crop in Oklahoma.” 

Buck, Management. The buck is half 
the flock. The money put into a good 
first-class buck soon repays itself. Not a 
highly-fed show buck, but a strong, vig- 
orous animal and a good getter of lambs. 
One buck is required for every 50 ewes. 
The buck should be turned in with the 
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ally the case with the mutton breeds, flock at night during the breeding season 

twins are very desirable. Under average and removed, in the morning. He should 

Western range conditions, however, where be kept in good condition on such grain 
less attention can be given the flock, one rations as peas, oats, bran, etc., with good 
lamb to each ewe has given most satisfac- clover or alfalfa hay. One-year-old rams 
tory results. At the Wisconsin Station may be used but are not so prolific as 
ewes bred early in the mating season to a rams 2 to 3 years old. 
single ram dropped a larger percentage Sterility. English experience shows 
of lambs than when bred near the end of that in ordinary flocks about 4 per cent 
the season. Ewes 3 to 6 years old were of the ewes are barren and 3 to 4 per cent 
most prolific. more abort. Such ewes should be culled 

In Oklahoma “flushing or increasing the immediately from the flock and fattened 
feed available to ewes just prior to and for mutton. 

during the breeding season was not Lambing. The period of pregnancy 
found beneficial in an 8-year study. The for sheep is about 21 weeks. In records 
improved nutrition did not result in more secured at the Missouri Station the size 
lambs or an earlier lamb crop, which are of the lamb at birth appears to be influ- 
benefits commonly suggested for the prac- enced entirely by the size of the mother, 
tice. Grain feeding was used to increase large lambs being produced by heavy 
the plane of nutrition in all cases except ewes and vice versa. The size or breed 
one lot which was fed green cowpeas. of the ram appeared to have no influence 
Fertility of the rams was found to be low on this point. Male lambs are usually a 
during the hot summer weather when the little larger than ewe Iambs. Heavy 
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lambs made more rapid gains for tile first 
7 weeks than lighter lambs. The milk 
yield of ewes was found to vary from 
1.83 to 3 pounds per day. 

At lambing time the shepherd should 
be in constant attendance day and night. 
Especially is this desirable with the mut- 
ton breeds. If twins are born the ewe 
frequently gives attention to only the 
stronger one. The shepherd should see 
that the weaker one gets its full supply 
of food. If the young lamb is unable to 


Weaning Lambs. When Iambs are 
about 4 months old they should be 
weaned, both for their own sake and for 
the sake of the ewe. "Let them be so far 
separated from their dams that neither 
can hear the bleating of the other. For a 
few days the ewes should be held on short- 
pasture or kept in the yard on dry feed. 
Their udders should be examined and, if 
necessary, as is often the case with the 
best mothers, they should be drained of 
milk a few times lest inflammation arise. 
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suckle within a few minutes after birth it 
should have help, and it is often necessary 
to catch and hold the ewe for this pur- 
pose. 

If the ewe refuses to own her lamb she 
must be shut up alone for a while with it 
in a small pen until she does own it. 
Sometimes the ewe dies in giving birth to 
the lamb, in which case it may be neces- 
sary to give the lamb to another ewe or 
bring it up on cow's milk fed in a bottle 
with a rubber nipple over the end. At 
first the cow's milk should be warmed and 
fed 12 to 15 times daily, and finally only 
5 or 6 times. 

After lambing the ewe should be fed 
sparingly on dry foods for 2 or 3. days. 
As the capacity of the lamb for milk in- 
creases the ration may be increased and 
more succulent foods added. With the 
coming of mild weather in the spring the 
lamb will be ready to go to pasture with 
its dam. On good pasture the ewes will 
require no grain. 


At weaning time the lambs should be put 
on the best pasture and given a liberal 
supply of grain in addition in order to 
mitigate the effects of weaning." 

Water and Salt. Sheep require to be 
supplied with fresh water. . There may be 
times in wet weather or with heavy dews, 
or in the feeding of very succulent foods, 
when this is not necessary, but it is wise 
and profitable to provide from 1 to 8 
quarts per head per day of fresh water. 
At the Montana Station at some winter 
fattening experiments lambs allowed con- 
stant access to fresh water gained over 2 
pounds per head per month more and 
made gams a cent a pound cheaper than 
lambs fed the same foods but allowed 
water only once a day. In the North- 
western States sheep are watered once, 
twice or three times per day or, more 
rarely, every other day. Cold water 
proved as satisfactory as warm water for 
fattening lambs at the Colorado Station. 

Salt is essential for sheep and should be 
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fed at regular intervals. Rock salt in 
lump form left where the sheep can get 
at it at will is a satisfactory method. _ On 
the Western ranges some sheep raisers 
never salt their sheep, but allow them to 
eat alkali. However, salt is better than 
alkali and salted sheep are less likely to 
become locoed. Alkali may, however, 
contain SO per cent of salt, and is then 
quite safe for sheep. Finely ground lime- 
stone and steamed bone meal added to a 
silage ration gave a fine market finish. 


weaning when the lambs are on good pas- 
ture should not exceed % pound per head 
per day. The profit comes from the 
higher price that the mutton from the 
grain-fed lambs brings in the market and 
the fact that the grain-fed lambs are al- 
ways in such condition that the feeder 
can take immediate advantage of any 
favorable rise in the market. For this 
purpose corn, oats, bran, peas or cotton- 
seed meal are suitable. 

When put on winter fattening rations 
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Feeding Lambs Grain Before and 
After Weaning. Whether or not it is 
advisable to feed lambs grain from birth 
or from weaning time until they are fat- 
tened for the market at 9 to 12 months 
of age is a question of importance to 
sheep growers. Some of the best and 
most conclusive experimental work has 
shown that in feeding lambs grain from 
birth, from weaning time and withholding 
it altogether until the winter fattening 
period^ the important conclusion to be 
drawn is that it is financially profitable to 
feed lambs a grain ration continuously 
from birth, particularly if the lambs are 
to be sold at weaning time or in the fall; 
and the further conclusion is drawn at 
the same time that the grain ration after 


the grain-fed lambs have made just as 
rapid gains as lambs that never had grain 
until the fattening period began and 
weighed as much 4 to 7 weeks from the 
end of the fattening period as the others 
did at the end. Methods of handling 
lambs to induce them to eat grain early 
in life are considered under Hothouse 
Lambs beyond. 

On good blue grass pasture at the Iowa 
Station yearlings made practically as good 
gains, and considerably cheaper gains, as 
when grain was fed in addition. Mutton 
was made much cheaper in the summer 
on grass alone, or grain and grass, than 
by feeding grain and hay in the fall and 
winter. At the Minnesota Station 
wethers fed a small grain ration while on 
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good pasture made 60 per cent better 
gains for 112 days than wethers without 
grain. 

Rape for Lambs. Dwarf Essex rape 
is yearly growing in favor and importance 
as a fall pasture crop for sheep, particu- 
larly in the Northern States and Canada, 
and also as a summer soiling crop for 
breeding ewes. Seeded in May the crop 
is ready for the first cutting 2 months 
later, and 2 more cuttings can be obtained 
by snowfall, or about 30 tons of green 
fodder per acre. The plant should be cut 
each time about 4 inches from the ground 
in order to secure the greatest abundance 
of new shoots. 

As a fall pasture crop for fattening 
lambs the average results at the Wiscon- 
sin Station show a weekly gain on rape of 
2 % pounds per head. With the rape 
about 1 pound of grain was fed daily to 
each sheep in addition. In one test at 
the station 2 like lots of 48 lambs each 
were fed the same amount of grain, but 
one lot was pastured on blue grass and 
the other on rape. In 4 weeks the rape- 
fed lot had gained 501 pounds and the lot 
pastured on blue grass 325 pounds. The 
lambs were then put up for the winter 
and fed like hay and grain rations. In 
12 weeks the rape-pastured lambs gained 
952 pounds and the lot pastured on bfue 
grass 858 pounds, thus giving evidence of 
the value of rape in preparing lambs for 
winter feeding. 

At the Michigan Station 125 grade 
Shropshire lambs were fall pastured for 
7% weeks on 15 acres of rape and made 
an average weekly gain of 3 pounds per 
head. The rape-fed lambs at that station 
have invariably been in better condition 
for fattening in November than grass-fed 
lambs, and in comparison have made 
practically as good gains in winter grain 
feeding. As a rule, the Station states, 
lambs may be pastured on rape from 
September 15 to November 15 at the rate 
of 15 to 20 lambs per acre and gain 20 
pounds each. Lambs should never be put 
on rape without first pasturing them a 
few hours on grass or giving them a feed 
of hay and grain. Otherwise they are 
very liable to bloat and some of them be 
lost. The flock should be accustomed, to 
the rape gradually, and in the beginning 
should not be left on more than 2 hours 
at a time. After 5 or 6 days they may be 
left on all the time, but must be carefully 
watched, and if any signs of bloat appear 
should be promptly driven from the field. 
It is much safer if some other pasture is 
fed in connection with rape. Before turn- 


ing the lambs- on the rape they should be 
docked and trimmed. In Illinois lambs 
thrived well on a mixed pasture of oats, 
red, sweet and alsike clovers, timothy and 

rape. 

Pasturing Sheep on Alfalfa. Sheep 
pastured on alfalfa are very liable to 
bloat. Some sheep are practically certain 
to be lost, but the danger can be largely 
overcome and the loss reduced to at least 
5 per cent by the careful observation of 
certain precautions.. These are stated by 
the Colorado Station as follows: The 
sheep should be kept in small bunches. 
The field should large enough to supply 
them with an abundance of food with but 
little effort. They should be left in the 
field night and day and not removed when 
the field is irrigated. Keep water and salt 
within their reach all the time and pro- 
vide shelter from sun. They should be 
filled up with some other food and not 
thirsty when turned on the alfalfa. Old 
sheep are more liable to bloat than lambs. 

Lambs vs. Yearlings for Feeding; 
Mexican Lambs. The Iowa, Minnesota 
and some other stations have made spe- 
cial tests to determine the relative merits 
for fattening of lambs (6 to 9 months 
old), yearlings and 2- and 3-year-old 
wethers. As a rule the lambs have gotten 
about a half more out of the food given 
them than the older sheep. The lambs 
gain faster, make a pound of mutton 
cheaper and sell for a higher price in the 
market. Yearlings and older sheep should 
be bought for considerably less per 10(3 
pounds than lambs if they are to be fed 
at a proportionate profit. The Colorado 
Station has shown that large lambs make 
better and cheaper gains than small ones 
of the same age. In tests at the station 
Mexican lambs have been fed at a greater 
net profit than Mexican yearlings, grade 
Merino lambs or grade Merino yearlings, 
whether figured per dollar invested or per 
ton of hav fed. Lambs also shrunk less 
in shipping to Chicago and in dressed 
•weight than yearlings. At the Minnesota 
Station Merino grade lambs made poorer 
and more costly gains than Shropshire, 
Oxford or Cotswold grade lambs. 

Influence of Breeding on Feeding 
Qualities of Lambs. Shropshire grade 
lambs grown under indifferent manage- 
ment and in flocks where little attention 
had been given to the selection of good 
rams, and the culling of the. flock, were 
fed at the Wisconsin Station in compari- 
son with average wether lambs from the 
carefully managed station flock. Both 
lots were given all they could eat of corn 
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fodder and a mixture of equal parts corn shearing, the unshorn lambs making as 
and peas. The average weekly gains were good gains in the long run as the shorn 
2.27 poimds per head for the scrub lambs lambs and the increased length of the wool 
and 3.6 pounds per head for the well-bred fiber counterbalancing in value the slightly 
lambs. The cost of 100 pounds of gain greater weight of wool from the lambs 
with the scrub lambs was $4.58 and the sheared both in the fall and in the spring, 
profit per head 65 cents. With the well- At the South Dakota Station lambs 
bred lambs the cost was $4.08 per 100 that had been fed 16 weeks and were ripe 
poimds of gain and a profit of $1.13 per for market were shorn and fed heavily 
head. for 4 weeks longer. Practically no re- 

Self Feed for Fattening Sheep. A turn whatever was obtained for the grain 
“self feed” is an arrangement by which fed and consequently all the food, labor 
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sheep may supply themselves with grain and risk involved in keeping the sheep 
at any time. It makes a convenient way this extra period was a total loss. Feeders 
of feeding sheep since all that is required are cautioned against attempting to get 
is to see that the “feed” is supplied with profitable gains out of sheep after they 
grain at all times. In Michigan there was are finished, by simply taking off their 
virtually no difference in the rate of gain fleece. At the Michigan Station where 
between hand-fed lambs and self-fed lambs were fed for 13 weeks, then sheared 
lambs on the same ration. and kept in a warm bam for 3 weeks 

Shearing Sheep When Fattening. It longer, they made slightly increased gains, 
is often claimed that if sheep are shorn but in another test when they were 
while they are being fattened they make sheared in December and fed until the 
more and better gains. At the Wisconsin latter part of February, they suffered 
Station when the lambs were shorn early considerably from cold, required a half 
in the season — October— they made more more feed to make a pound of gain and 
rapid gains for the next 6 or 7 weeks or made less total gain than unshorn lambs, 
until the wool reached a length of 1 or 2 These experiments indicate that early 
inches, and at a slightly cheaper rate shearing in October may be a beneficial 
than unshorn lambs. But when the fat- practice to prepare lambs that are 6 
tening period extended .over a period of months old for the early winter market, 
3 or 4 months there appeared to be no but there appears to be no advantage in 
practical advantage whatever in fall shearing them at any other period. 
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Fattening Sheep. In general it takes 
about 400 pounds of hay and 500 pounds 
of com to produce 100 pounds of gain 
with sheep. It takes from 12 to 16 weeks' 
good feeding to fit iambs for the market. 
If the feeding has been well done the 
iambs, at the end of this period, will be 
‘'ripe” for market. That is they will be 
so fat and well filled out that further gain 
cannot be made at a profit. In a test at 
the Minnesota Station it cost 4.17 cents 
to make 1 pound of gain a the beginning 
of the feeding test and 23.17 cents at the 
end. At the North Dakota Station 19 
sheep were fed a heavy grain ration for 
4 weeks after they were “ripe.” They 
gained but 5 pounds during the whole 
period, thus showing that any feeding 
done after the lambs are “ripe” is done 
at a loss. 

With proper feeds and under good 
conditions, lambs will gain about % 
of a pound a day, or from 25 to 30 
pounds in 14 to 16 weeks. It requires 
8 or 9 pounds of dry matter to produce 
1 pound of gain with lambs and from 30 
to 40 per cent more with older sheep. 

Sheep make cheaper gains and can gen- 
erally be fed at a greater profit than cat- 
tle. At the Iowa Station lambs ate 48 
per cent more per 1000 pounds live 
weight than growing cattle and gained 75 
per cent more. Foreign experiments con- 
firm these results. For comparison of 
sheep, cattle and pigs as regards the 
quantity of different feeds required to 
produce a pound of gain see under Feed- 
ing Farm Animals. 

Rations for lambs must be palatable 
and suited to growth as well as fattening 
or else the lambs will not continue to eat 
vigorously, and without a vigorous appe- 
tite they cannot be fed with profit. The 
chemical composition of the ration is not 
of so much importance as its palatability. 
The best eaters in the flock make the 
largest and cheapest gains. 

Alfalfa, Alsike, Clover, Cowpeas for 
Sheep. The best forage for fattening 
lambs in the East is red clover hay and 
in the West alfalfa. Feeding tests at the 
Montana Station resulted in placing al- 
sike clover ahead of either of these hays 
for fattening lambs, but the range of 
growth and yield of this crop is not so 
great as either alfalfa or red clover. 
Lambs fattened on clover alone without 
any grain whatever at the Montana Sta- 
tion gained 8.1 pounds per head per 
month. At the Ontario Agricultural Col- 
lege clover and alfalfa possessed about 
equal feeding values for sheep. At the 


Nebraska Station lambs fed alfalfa hay 
and grain made 52 per cent better gains 
than like lambs fed the same grains and 
praine hay. When sorghum was substi- 
tuted for prairie hay the lot fed alfalfa 
made 72 per cent better gains. In these 
tests the lambs on both prairie hay and 
sorghum were fed at a profit. At the 
Wyoming Station, where alfalfa was com- 
pared with native hay as a roughage for 
fattening lambs fed like grain rations, the 
lambs on alfalfa made 25 per cent better 
gains than the lambs on native hay. 
Stated in another way, an acre of native 
hay produced 476 pounds of mutton, 
while an acre of alfalfa produced 1756 
pounds. Cowpeas are the great legumi- 
nous crop of the South and in that section 
of the country take the place of alfalfa 
and red clover. The experiment stations 
have reported but one feeding experiment 
with sheep with this crop, in which at the 
West Virginia Station it was shown to be 
much superior to timothy. 

Corn Fodder, Bean Straw, Oat 
Straw, Timothy, etc. for Sheep. Next 
in value to the leguminous forage crops 
mentioned above stands cut com fodder, 
It makes the best fodder and furnishes 
the most grain if cut when the grain is 
beginning to dent and the lower leaves 
are beginning to turn color. In experi- 
ments at the Utah Station well-cured 
fodder corn cut up before feeding, gave 
equal or better gains with sheep than corn 
silage, and the flesh produced on the fod- 
der corn was not so watery. For breeding 
ewes cut corn fodder proved superior to 
either corn silage, oat straw or blue grass 
hay at the Wisconsin Station. In another 
test, however, corn silage proved a cheap 
and very satisfactory feed for breeding 
ewes. 

Timothy hay and good oat straw had 
about the same feeding value in feeding 
experiments with sheep at the North Da- 
kota Station. The gains on timothy and 
grain were at the rate of 2% pounds per 
head per week, and on oat straw and the 
same grain mixture 2% pounds per week. 
At the Michigan Station a number of for- 
age plants were successfully substituted 
for clover hay in fattening experiments. 
Cheap and substantial gains were made 
on aT of the following roughages: millet 
hay, oat straw, bean straw, corn stalks 
and alfalfa, mentioned in the increasing; 
order of their value as substitutes. Care 
had to be observed in feeding the millet 
hay as it induced scours. 

Silage and Roots for Sheep. These 
crops add succulence and palatability to 
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the ration and are greatly relished by the Ontario Station lambs fed roots with 
sheep. In England sheep are largely fat- hay and grain gained 2.12 pounds each 
tened on roots and grain, and roots are per week as compared with a gain of 1.8 
grown in enormous quantities for this pounds per week when silage was fed with 
purpose. In this country corn silage is hay and grain. 

used to a greater extent than roots. In a test of succulent vs. dry rations for 
Clover and other silage ( see Silage) is also fattening lambs at the Wisconsin Station, 
fed to some extent. a lot fed on hay and grain alone gained 

Tests at the Massachusetts and New 2.6 pounds per head per week. When 
York Cornell Stations indicate that with silage was added to the ration the weekly 
sheep 4 pounds of com silage are about gains were 2.3 pounds per head and when 
equivalent in feeding value to 1 pound of roots were added 2.4 pounds. The flesh 
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hay — -mostly clover. In tests at the New 
York Cornell Station with hothouse 
lambs, a lot receiving all the roots (long 
red mangel- wurzels) it would eat in addi- 
tion to other feeds, gained on an average 
3.44 pounds per head per week, while 
another similar lot given all the corn si- 
lage of good quality it would eat gained 
3.85 pounds per head per week. 

At the Michigan Station in a test of 
com silage vs. sugar beets for fattening 
lambs fed alike in other respects, the 
gains per lamb on silage averaged 2% 
pounds per week and on sugar beets 3 
pounds per week. In another test good 
corn silage was fed against cut rutabagas 
for fattening lambs. The gain was the 
same with both lots, 1.7 pounds per week, 
but the root-fed lot made a profit of only 
22 cents per head, while on the corn si- 
lage the gain was 63 cents per head. At 


of the lambs analyzed 49.39 per cent water 
for the lot fed roots, 43.84 per cent for 
the lot fed silage, and 43.11 per cent 
for the lot on hay and grain alone, thus 
showing that succulent rations tend to 
the production of a watery flesh. At the 
New York Cornell Station in a feeding 
test lasting 4% months, lambs on hay and 
grain gained 24.8 pounds per head. When 
corn silage was added to the ration the 
gains were 26.5 pounds per head. 

So far as these tests go they would 
seem to indicate that silage has no spe- 
cial virtue over cut dry feeds for sheep, 
and that it is about equal in feeding value 
to roots, but very much cheaper than 
roots and most dry fodders. 

A test was made at the Minnesota Sta- 
tion of the relative feeding values of 
mangels, sugar beets and potatoes for fat- 
tening range lambs. The lambs were fed 
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like grain rations of com, barley and oil 
meal and hay and all the roots they could 
eat in addition. Each lot of lambs ate 
about 3 Y 2 pounds of roots per day. At 
the end of 110 days the lot receiving 
potatoes had gained 32.9 pounds; on 
mangels 30.6 pounds, and on sugar beets, 
34.6 pounds. These results are slightly 
in favor of sugar beets and potatoes. The 
relative high cost of potatoes, however, 
make their use much less profitable than 
either of the other roots. 

At the Utah Station a lot of lambs fed 
roots (beets and turnips) gained 17 
pounds per head in 3 months, while an- 
other lot fed the same ration without 
roots gained but 10% pounds. The flesh 
of the root-fed lambs analyzed 49.48 per 
cent water, while the flesh of the other 
lot contained but 40.77 per cent of water 
— results which are concordant with those 
reported from Wisconsin above. 

Experiments in Washington indicated 
that the main value of succulent feeds 
appeared to be in their hay replacement. 
Neither the ewes nor the lambs receiving 
succulent feeds showed noticeable re- 
sponse over those receiving no succulents. 
The relative value of the various succu- 
lent feeds based upon their hay replace- 
ment value was as follows: 

Potatoes were worth from 15 to 25 per 
cent as much as chopped alfalfa hay when 
fed at rates from 1.7 to 3 pounds per 
head daily. 

Potatoes were worth from 15 to 25 per 
cent as much as chopped alfalfa hay when 
fed at the rate of 1.6 pounds per head 
daily. 

Rutabagas did not reduce hay con- 
sumption. 

Wet beet pulp w r as worth from -6.5 to 
7.5 per cent as much as chopped alfalfa 
hay when fed at, the rate of 4.7 pounds 
per head daily. 

At the Maine Station it was found that 
the dry matter in roots (rutabagas) has 
no special and peculiar value beyond the 
small quantity which it may be wise to 
feed for the purpose of giving variety to 
the ration. Roots added to a grain ration 
gave 70 per cent better gains at the Min- 
nesota Station than the same ratiofi 
without roots, and the net profit was con- 
siderably larger. 

These experiments would seem to indi- 
cate a high feeding value for roots, on a 
par at least with corn silage for fattening 
purposes. When it is considered that 
sugar beets fed in quantities greater than 
4 pounds per head per day induce scour- 
ing and that the cost of production is 


considerably greater than most other 
roots and than corn silage, it would seem 
that in regions where corn can be grown 
it is sound business policy to put up corn 
silage for sheep rather than grow roots, 
since it can be grown much cheaper and 
preserved better than roots or almost any 
other silage, is palatable and conducive 
to good gains. 

Grains for Sheep. Many experiments 
have been carried out by the experiment 
stations with the different grains for fat- 
tening sheep. Some of the more impor- 
tant of these will be noted below. 

Barley. There are 2 kinds of barley, 
common and bald. The bald barley con- 
tains an unusually large amount of pro- 
teins compared with common barley. At 
the Colorado Station, where these 2 bar- 
leys were fed to fattening lambs in com- 
parison with other grains, slightly more 
gain was made on bald barley than on 
corn. The lambs, however, were unable 
to eat more than a pound per head per 
day without getting off feed. Common 
barley produced about the same gains as 
w r heat but did not quite equal corn. 
Whole barley gave better results than 
ground barley. 

These experiments rank barley as 
among the best farm grains for lambs. 
Owing to its comparative richness in ni- 
trogenous material it is adapted to growth 
as well as fattening and therefore is one 
of the best grains for feeding lambs in 
the early stages of fattening. (See also 
Barley.) 

Corn. Corn is King of the grains in 
the final stages of fattening sheep. It 
should be fed whole except to old sheep 
and to lambs before weaning. For fatten- 
ing corn is the standard by which other 
grains are measured. It is the cheapest 
grain and the one produced most abun- 
dantly in this country. It is not so safe 
to feed as a single grain ration and in 
large quantities as some of the other 
grains, since it is liable to occasion vari- 
ous digestive disorders in the flock and 
they easily get off feed tin it. 

In a series of experiments extending 
over a number of years at the Wisconsin 
Station, greater but more costly gains 
were made on corn and peas mixed. In 
a comparison of corn and wheat at the 
Colorado Station the wheat gave a better 
growth in the early stages of feeding than 
corn, but' later better gains were made on 
corn. The station believes it best to feed 
wheat the first third of the winter, then 
half wheat and half corn for the next 
third, finishing off on clear com. In fat- 
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tening older sheep corn is considered by 
far the best grain to feed. (See also 
Corn.) At the Iowa Station corn at t 33 
cents a bushel was a more economical 
grain to feed the sheep on grass than oats 
at 23 cents or barley at 40. In Oklahoma 
cottonseed meal added to rations of corn 
and alfalfa hay produced a desirable mar- 
ket finish in lambs and did not interfere 
with appetite or rate of gain. 

Emmer is considered below under Spelt. 

Kafir Corn. Not many data have been 
accumulated on the feeding value of Kafir 
corn for sheep. At the Oklahoma Station 
a wether lamb fed 2 pounds of Kafir meal 
a day with crab grass hay gained 13 
pounds in 4 weeks. On the same ration 
a Shropshire ram gained 17 pounds in the 
same time. Again 3 wether lambs and 3 
rather inferior yearlings were fed Kafir 
grain for 52 days and made an -average 
gain of 2.87 pounds per head per week, 
requiring 5.82 pounds of grain for each 
pound of gain. These tests show a very 
high feeding value for Kafir corn grain. 
(See also Kafir Corn.) 

Oats. On whole oats and timothy hay 
at the North Dakota Station lambs gained 
2% pounds per head per week for 8 
weeks. At the Minnesota Station, where 
oats were fed with corn, bran and hay to 
lambs, 36 per cent better gains were made 
than when oats were omitted from the 
ration. The total amount of grain con- 
sumed was the same in each case. Oats 
are usually too expensive to constitute 
the whole grain ration for fattening sheep. 
Added to corn they give variety and 
palatability to the ration. Sheep make 
good gains on oats and an excellent qual- 
ity of mutton, and when they are cheap 
enough they may be profitably fed. Ordi- 
narily they should constitute only part of 
the grain ration for fattening sheep. For 
breeding ewes or in the production of 
wool they make one of the best grain ra- 
tions. 

Peanuts. In Georgia peanut meal has 
proved an efficient supplement to other 
feeds for- fattening sheep, and for ewes 
with lambs, because of its milk produc- 
ing qualities. From % to % pound per 
head was used with good results in ra- 
tions of corn and legume hays. Salt and 
lime should be added to the feed. 

Peas. Canada field peas make an ex- 
cellent growing ration for lambs and when 
fed in equal parts with com have pro- 
duced 20 per cent better gains with older 
lambs at the Wisconsin Station, than corn 
alone or com and oats. Sheep relish 
them and the quality of the mutton made 


on them is of the very finest. On peas 
and oats at the Ontario Agricultural Col- 
lege, lambs gained 2.10 pounds per head 
per week and on corn and oats 2.29 
pounds. In another test a lot of lambs 
fed corn alone gained 2.52 pounds per 
week; peas 2.91 pounds per week, and 
equal parts corn and peas 2.6 pounds. 
The grain consumed per pound of gain 
was 3.8, 3.3, and 3.68 pounds respectively. 

Screenings. When wheat is cleaned 
at the elevators enormous quantities of 
screenings, consisting of broken wheat 
kernels and shrunken grains, weed seed, 
chaff, etc. accumulate. At the Minnesota 
Station the feeding value of screenings 
was placed at about % the value of corn 
or barley. At the North Dakota Station 
lambs fattened on wheat screenings gained 
2 pounds per head per week at a cost of 
5.22 cents per pound of gain. At the 
Utah Station the gains on screenings for 
3% months varied from 1.44 to 1.68 
pounds per head per week. 

Spelt or Emmer. This grain was 
found by the South Dakota Station to 
have a feeding value for fattening lambs 
% that of barley. Lambs fed all the hay 
and spelt they would eat gained 1.67 
pounds per head per week for 3Vs months. 
In another test with sheep on grass it re- 
quired twice as much spelt as corn to pro- 
duce a pound of gain, and a third more 
spelt than barley, oats or wheat to pro- 
duce a pound of gain. 

At the Iowa Station spelt pound for 
pound proved practically as valuable as 
corn for fattening wethers. At the Col- 
orado Station spelt proved cheaper pound 
for pound than corn and resulted in larger 
gains for fattening lambs. 

Wheat. Tests at Colorado, Michigan 
and at other experiment stations show 
that wheat is about 10 per cent less val- 
uable than corn for fattening lambs. It 
conduces to growth and is therefore well 
adapted to feeding in the early stages of 
fattening. At 50 cents a bushel it is 
more profitable to feed wheat than to sell 
it. Frosted wheat, or unmarketable 
shrunken wheat seems from tests in Utah 
to be fully as valuable for fattening pur- 
poses as good marketable wheat. Maca- 
roni wheat, either ground or whole, 
proved as good a feed for lambs as com- 
mon bread wheat and nearly as good as 
com in experiments at the South Da- 
kota Station. 

The amount in pounds of different 
grains required for 100 pounds of gain in 
sheep as determined by a large number 
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of experiments, are shown in the follow- 0.7 pounds at birth, and 42.75 pounds a 
ing- table: head 9 weeks later, thus making an aver- 


Barley 

: Corn 

Kafir com 

Oats 

Peas 

Wheat 

Mixed 

grains 

453 

502 

582 

518 

422 

5S2 

454 


Hothouse Lambs. This is probably 
the most profitable phase of the sheep 
industry when properly managed. It con- 
sists in the production of fat lambs weigh- 
ing 35 to 60 pounds live weight, and the 
marketing of these during the period be- 
tween Christmas and the following March 
or April. The chief markets are the 
larger cities like Philadelphia, New York, 
Chicago, etc., but there is a growing 
yearly demand in all the smaller cities for 
winter lambs. A few lambs can be sold 
at Christmas time, but the market is 
rather limited at this period, owing to the 
large amount of poultry then on the mar- 
ket. The best market comes in January 
and February and up to about March 15. 
From March on the price for winter 
lambs, while a little higher than for lambs 
born earlier in the season, is not so good 
as in January and February. 

Best Breeds for Winter Lambs. The 
chief difficulty in the production of early 
winter lambs is in getting the ewes to 
breed, so that they will drop their lambs 
in October, November and December. 
The two pure breeds apparently best 
suited for this purpose are the Dorset and 
the Tunis. The Dorset is much the more 
popular of the two. 

Various other breeds of sheep are also 
used to produce winter lambs, but are 
not so satisfactory as the Dorset, because 
there is no uniformity in the early breed- 
ing. A few may breed in May and along 
during the summer, but most of them will 
not begin breeding until September and 
October, which is too late for the best 
prices of winter lambs, The Dorsets are 
big milk yielders, leading all other breeds 
in this respect. The lambs are sent to 
market while suckling the ewe and a large 
and continuous supply of milk is a vital 
factor in their rapid growth. On this 
account Dorset lambs grow faster and ar- 
rive at a marketable age sooner than most 
other pure breeds. 

Dorset and Shropshire Ewes. In ex- 
periments reported by the New York 
Cornell Station, pure bred Shropshires 
were compared with pure bred Dorsets to 
determine their relative value for winter 
lambs. The Shropshire lambs averaged 


age weekly gain of 3.5 pounds per head. 
The Dorset lambs averaged 10.6 pounds 
at birth and weighed 53.5 pounds a head 
when 9 w T eeks old, having made an aver- 
age weekly gain of 4.8 pounds a head. 
The following year, when the experiment 
was repeated, the Shropshire lambs gained 
on an average 2.87 pounds apiece for 12 
weeks, and the Dorset 4.47 pounds. In 
both experiments the lambs of both 
breeds were given all they would eat. The 
Dorset ewes ate more food than the 
Shropshire ewes, stood forced feeding bet- 
ter and were less affected by changes in 
the weather than the Shropshires. 

When grade Shropshires and grade 
Dorsets were compared, the lambs from 
the grade Shropshire ewes made an aver- 
age weekly gain of 2.66 pounds a week 
and from the grade Dorset ewes 3.64 
pounds. Here again the advantage of 
Dorset blood in the ewes for producing 
rapid growing lambs is shown. 

Shropshire vs. Merino Ewes. The 
Colorado Station investigated the relative 
merits of Shropshires crossed on Merinos 
as compared with Dorsets crossed on 
Merinos for producing early lambs. In 
these experiments the Dorset-Merino pro- 
duced about 20 per cent more lambs than 
the Shropshire-Merinos, and on this ac- 
count were about 16 per cent more profit- 
able. The gains in feeding were about 
the same for both crosses, as were also 
the prices received for them. 

Feeding Hothouse Lambs. The 
lambs will begin to eat when about 3 
weeks old. It is very desirable that they 
be given fresh pasture, such as clover, 
alfalfa, rape, peas and oats or some similar 
forage which they relish. They learn to 
eat grain just as soon as they learn to eat 
forage. The best grains are ground com 
mixed with ground peas, oats or barley. 
When about 4 weeks old they will eat as 
much as a pound of grain a head daily. 
They may be given all they will eat up 
clean without fear, as at that age they 
practically never overeat. A little sugar 
sprinkled on the grain may aid in teach- 
ing them to eat it. The grain should be 
varied every 2 or 3 days to keep up their 
appetites and interest. 
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It has been noticed that lambs will eat weight, but gradually picked up and for 4 
a particular kind of grain with consid- months gained .17 pound per head per 
erable relish for a day or two and then day. When killed at the end of the period 
seem to tire of it and consequently con- the sheep were very fat and the mutton 
sume less. Before this stage is reached a tender and well flavored, 
change in the grain ration should be made. Milk for Lambs. Lambs at the Wis- 
The observant feeder will soon note the eonsin Station made nearly as good gains 
kind of grain relished best by the lambs, when fed skimmilk as young pigs do on 
Whole oats and whole wheat are readily this feed. 

eaten. A lamb creep should be provided Pasture is an important feature of 
so that the lambs can be fed away from sheep raising. But sheep are more 
the ewes. A self-feed arrangement is not troubled by parasites than other farm ani- 
desirable with the lambs since they muss mals. For example the gid worm, a blad- 
over much of the feed, -which thus be- der worm in the brain of sheep, is one • 
comes unsavory and often ferments, stage of a tapeworm in dogs which lays 
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Cleanliness in feeding, while desirable for 
all sheep, is especiallyjso for winter lambs. 

Lambs born in the late fall and early 
winter, in addition to the ewe's milk and 
grain, should be liberally fed with the best 
quality of clover and alfalfa hay and given 
silage or sliced roots in addition. In a 
test at the Cornell Experiment Station, of 
the relative value of these two succulent 
foods for winter lambs, a lot fed all the 
roots (mangel-wurzels) it would eat, in 
addition to other feeds, gained on an aver- 
age 3.44 pounds a head weekly, while an- 
other similar lot fed com silage of good 
quality gained 3.85 pounds a head weekly. 
These results are in favor of the silage. 
Many feeders, however, prefer roots. The 
latter, ^however, are more expensive. 

Grain Alone for Sheep. At the Utah 
Station sheep were fattened on grain and 
beets without any other coarse fodder 
whatever. At first the sheep decreased in 


eggs to be passed out in the feces of dogs 
in sheep pastures where they are eaten by 
sheep while grazing and later produce the 
symptoms of gid. The thin-necked blad- 
der worm in the liver of sheep is also a 
form of a tapeworm in dogs and is simi- 
larly transmitted from dogs to sheep. 

Perhaps the most destructive parasite 
of sheep is the stomach worm. But this 
pest has forced upon the sheep raiser a 
rational system of pasture rotation. The 
eggs of the stomach -worms pass out with 
the manure and the young worms crawl 
upon the pasture grasses and thus re- 
infest the sheep. As M. C. Hall states it 
“permanent pastures perpetuate para- 
sites.” 

The obvious remedy for that trouble is 
found in the use of temporary pastures or 
frequent changes from one pasture to an- 
other. Liming and the application of 
phosphatic fertilizers every alternate year 
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greatly increases the carrying capacity of 
fields of low fertility. “It is chiefly neces- 
sary to have a crop ready when the pre- 
ceding one is finished. In the Middle 
Atlantic States fall sown wheat, rye and 
barley, followed by spring sown oats and 
peas, soybeans and fall seedings of the 
cereals, will usually furnish continuous 
grazing from April to November.” Such 
treatment of infertile land should furnish 
grazing for 3 sheep for each 2 acres for a 
200-day period. If really fertile meadow 
land were used in the same manner from 
50 to 100 per cent more pasturage would 
be obtained. Where movable fences are 
used on good pasture land it is well to 
allow one acre to 25 sheep for a period of 
10 to 14 days. By going to new ground 
every 10 days the risk that the sheep will 
pick up stomach worms on previously 
grazed ground is greatly reduced. 

Range Method of Sheep Raising. In 
the Rocky Mountain and Pacific Coast 
States, where sheep raising is conducted 
on a large scale, the methods of managing 
sheep are far different from those com- 
monly used in the Eastern States. The 
sheep are divided into bands or herds of 
from 2000 to 3000, under the constant 
care of a herder, who has 1 or 2 dogs to 
assist him in controlling the sheep. The 
sheep obtain sufficient forage the greater 
part of the time by grazing on the open 
range, and in many localities they are 
successfully managed on the range for the 
whole year without the necessity of feed- 
ing hay at any time. It is especially true 
in the Southwest, and even in parts of 
Wyoming and Montana, where sufficient 
forage for sheep is found on the mountains 
during the whole year. The grazing 
ground at the disposition of each sheep 
owner is divided into summer and winter 
range. During the "winter and spring until 
after shearing and lambing time, the sheep 
are kept conveniently near to the ranch 
house. In summer they are driven into 
the mountains, where they graze until 
forced out by the mountain snowfall of 
the late autumn. Under Federal inspec- 
tion permits are granted for such move- 
ments. 

During the lambing season a lambing 
wagon is kept in attendance on each band 
of ewes, and the lambs and ewes are 
picked up and taken to lambing sheds as 
soon as the lambs are born. Here the 
ewes and young lambs are kept in small 
herds of from 25 to 50 until the lambs are 
a few days old and have been “owned” by 
their mothers. When the lambs are from 
10 days to 2 weeks old they are docked 


' and marked. The various operations con- 
nected with the management of sheep take 
place at different times in different States. 
The professional shearers are busy the 
year round, operating in South America 
and Australia during our winter season 
and beginning shearing in this country in 
the extreme Southwest early in the spring. 
From this point they gradually work 
northward, and the shearing season ends 
in Montana about July 25. Expert men 
easily shear 100 sheep per day, either with 
hand shears or with the shearing ma- 
chines. Exceptionally good men shear 200 
or more per day.. The machine shearing 
plants are of various sizes, accommodat- 
ing from 10 to 40 men, and are gradually 
displacing hand shearing in many parts of 
the country. The chief advantages of ma- 
chine shearing are a smoother cut of the 
fleece and a somewhat larger clip. It is 
estimated that from % to 1 pound more 
for each fleece is obtained by shearing by 
a machine. 

The surplus of old sheep and lambs is 
usually sold each year for mutton. These 
are either shipped East immediately with- 
out any attempt at fattening, or they may 
be fattened before shipping. The usual 
feeding materials for this purpose are 
alfalfa and roots. 

The sheepmen of the Northwestern 
States at present prefer a crossbred sheep 
bearing wool of medium fineness. Usually 
an attempt is made to secure a general 
purpose sheep. Coarse wool bucks, either 
Cotswold or Lincoln, are used for about 
2 seasons, and then in order to prevent 
the wool becoming too coarse a change is 
made to fine wool bucks of some Merino 
breed, of which the Rambouillet is at 
present in great esteem. Each fleece is 
tied up with twine and the fleeces are then 
put in wool sacks, being packed as firmly 
as may be done by the tramping of a man 
employed for this purpose. The "weight of 
the full sacks averages about 400 pounds. 

Diseases. For an account of the medi- 
cines and of the doses mentioned under 
the diseases below see Veterinary Medi- 
cines. 

Scab is a contagious disease due to the 
scab mite ( Psoroptes communis var. ovis ) . 
The mite punctures the skin of the sheep 
to obtain its food and thus produces an 
itching and irritation which finally results 
in the formation of pustules. From these 
pustules a fluid exudes which in drying 
forms scabs, under which the mites live. 
As the mites multiply they move out from 
the center of infestation and establish 
themselves upon healthy skin. The ir- 
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ritation produced by the presence of the 
scab mite renders the sheep restiess. 
They bite and pull the wool from affected 
areas, rub against fences and brush 
against other sheep. The tendency to rub 
against various objects is one of the first 
symptoms of sheep scab. Soon a loose 
lock of wool is seen projecting from some 
place upon the back or side of the sheep. 
The scabby area increases in size and a 
bare spot of greater or less extent is ex- 
posed. The mites gradually spread over 


dip the sheep once or twice annually with- 
out waiting for the appearance of scab. 

Gid or Staggers is a disease caused by 
the immature stage of one of the tape- 
worms of the dog ( Taenia coenurus ), 
which becomes located on the surface of 
the brain and spinal cord of the sheep. 
The increased pressure produced on the 
brain and spinal cord by the presence of 
the capsules in which the worms are found 
causes the nervous symptoms which char- 
acterize the disease. The chief symptoms 
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the body until all the skin of the upper 
part is scabby. Affected animals usually 
die unless treated. 

Experiments have shown that scab mites 
may live from fall to spring or from 
spring to fall in the soil of infested 
localities without obtaining any nourish- 
ment from sheep. Eggs kept at a tem- 
perature near that of the body hatch in 
about 4 to S days. 

The most satisfactory method of curing 
scab consists in dipping the sheep in some 
liquid which will Mil the mites. 

Experiments have been made .with a 
large number of dips for this purpose in- 
cluding coal tar creosote, cresol and nico- 
tine dips, all of which are satisfactory. A 
second dip should be given about 10 days 
after the first in order to destroy mites 
that may have hatched from eggs which 
were present at the first dipping. In some 
badly infested localities it is necessary to 


are the persistent turning around, loss of 
appetite and emaciation. In cases where 
the tapeworm is located on one side of the 
brain, a tendency of the animal to turn 
its head to one side is more or less marked. 
Sometimes, when the worm is located near 
the top of the head, an enlargement of the 
skull over this point takes place, and the 
worm may be removed by an opening 
through the skull. The adult form of the 
tapeworm infests the digestive organs of 
dogs, wolves, coyotes and foxes, and the 
eggs escaping along with the feces are 
washed upon the stems and roots of 
grasses, and thus may be taken into the 
stomachs of sheep, from which position, 
by boring their way through the tissues, 
some of them come to be located upon the 
brain and spinal cord. No medicinal 
treatment is of any value against the dis- 
ease. When the worm may be definitely 
located it may be removed by trephining. 
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In preventing this disease attention should 
be given to burning and burying the spinal 
cord and brains of sheep which have died 
of gid. Dogs should not be allowed in 
sheep pastures without treatment for tape- 
worms. Gid is fortunately not very prev- 
alent in this country. 

Foot Rot. In general 2 forms of this 
disease are recognized, the non-contagious 
and the contagious. Some veterinarians, 


are worst affected. In treating this dis- 
ease superfluous hom should be removed 
from the hoof, the feet should be cleaned 
thoroughly, and butter of antimony ap- 
plied _ to the inflamed part. The ap- 
plication should be repeated in 24 hours if 
the wound is still discharging. The foot 
may be kept clean by washing with water 
containing blue vitriol 1 part to 12. One 
part of carbolic acid to 100 of wafer may 
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however, consider them both the same, be used for the same purpose. In the 
differing only in degree of virulence. The contagious form the cause is thought to be 
non-contagious form is believed to be pro- a virus w r hich may be introduced into the 
duced by foreign substances between the flock in various ways from infected sheep, 
hoofs, causing inflammation of the space Lameness is noted in one or more feet, 
between them. If this inflammatory proc- Affected feet will be found swollen above 
ess is not checked the whole foot be- the hoof and the spaces between the claws 
comes involved and the horny layer sepa- will be red and sensitive, 
rates and falls off. The same result is Botfly (Oestrus ovis) resembles some- 
sometimes brought about by moving sheep what the common housefly, but is covered 
from high to low marshy pastures. Under with small round spots. The abdomen 
such conditions the hoofs grow too long bears velvety brown and straw colored 
and offer better opportunity for the ad- hairs. The maggots of this species are of 
herence of materials which cause inflam- a white color, with brown spots on the 
mation and decay. Usually the front feet posterior segment. The eggs are deposited 
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by the adult fly within the nostrils of 
the sheep. After hatching, the larvae 
penetrate deeply into the nasal cavity, and 
after becoming full-grown fall to the 
ground, where they bury themselves and 
finally emerge as adult ‘flies. The mag- 
gots may sometimes be dislodged by means 
of a feather dipped in turpentine and in- 
serted into the nostrils of the sheep. Fu- 
migation by means of sulphur fumes and 
other irritating substances in closed rooms 
has proved injurious to the sheep and only 
partly effective for removing the maggots. 
Tar smeared about the nostrils of sheep 
has a tendency to prevent the flies from 
laying their eggs in them. 

Lung and Stomach Worms are small 
round worms belonging to the genera 
Strongylus and Haemonchus , of which a 
number of species are found in the lungs 
and respiratory passages, while H. con - 
tortus is parasitic in the stomach. The 
parasitism of lung worms in the sheep is 
characterized by fits of coughing and 
sneezing, with a mucous discharge from 
the nostrils. The sheep stretch out the 
neck, rub the nose on the ground and give 
evidence of difficulty in breathing. Diar- 
rhea is usually present. The wool be- 
comes loose and the skin is pale, from 
which the popular names white-skin and 
paper-skin are deriyed. Lambs are most 
subject to the disease during the first year. 

In case of parasitism of sheep by the 
stomach worm, there are digestive dis- 
turbances, accompanied by constipation 
and later diarrhea. The appetite is ir- 
regular and abnormal. In the treatment 
for the stomach worm of sheep a good 
remedy is 1 part of turpentine to 16 parts 
of milk, given in doses of from 1 to 3 
tablespoonfuls, according to the size of 
the lamb. Better results are obtained from 
the use of a mixture composed of 8 parts 
pine tar, 8 parts raw linseed oil and 1 
part turpentine, in doses of 1 to 3 ounces. 
The most satisfactory treatment for stom- 
ach worms is a 2 per cent solution of 
copper sulphate in water in doses of 3 
ounces for yearlings and 1% ounces for 
lambs 3 months old. Since infection 
comes chiefly from eating grass to which 
the stomach worms are clinging, preven- 
tion consists in frequent change of graz- 
ing ground as mentioned under Pasture . 

Fringed Tapeworm ( Taenia fimbriata) 
is the cause of extensive financial loss in 
sheep, especially in the Western States. 
When these worms are present in the in- 
testines and bile ducts of lambs in large 
numbers, the lambs are weakened and fail 
to develop and put on fat. The general 


symptoms are those of malnutrition, and 
by some authors are considered nearly 
identical with the symptoms of loco dis- 
ease. The worm produces first an irrita- 
tion of the intestines, and their presence 
in the gall ducts produces similar results 
and obstructs the flow of bile. Vermifuge 
treatment is usually without very satis- 
factory results. 

Liver Rot is due to the presence of a 
flat ’worm which is parasitic in the liver, 
lungs, abdominal cavity, or rarely in the 
muscles of sheep, cattle, hogs and other 
domestic animals. The adult is found in 
the bile ducts of the liver, where it pro- 
duces a great number of eggs. These eggs 
pass into the intestines, from which they 
are eliminated along with the feces. Such 
eggs as find their way into ponds and 
pools of water hatch and are parasitic in 
the body of fresh-water snails. After pass- 
ing this immature condition they crawl 
upon the stems of grasses, from which 
position they may be taken into the stom- 
ach of sheep or other animals and attain 
again the adult condition in the liver of 
such animals. The symptoms of the dis- 
ease produced by the liver fluke are not 
well defined. In sheep there is usually a 
redness of the eyes, which soon yields to a 
paleness and general bloodless condition, 
followed by emaciation and a rapid respi- 
ration. The mortality from this disease 
is high. It is frequently the cause of 
trouble in cattle, but is comparatively rare 
in hogs. The fluke disease is more prev- 
alent in wet than in dry years. A dose 
of 1 cc. of carbon tetrachloride is very 
effective. 

Sheep Tick ( Melophagus ovinus) has 
• frequently been considered of little im- 
portance as an enemy of the sheep. This 
insect is a peculiar fly, without wings and 
with only 6 legs, differing in this respect 
from the true ticks, which have 8. The 
sheep tick is really the cause of serious 
losses among lambs in many localities. 
After the ewes are shorn the ticks migrate 
at once to the lambs and cause great ir- 
ritation and loss of flesh. It has been 
found necessary in many localities to dip 
the whole flock, including lambs, immedi- 
ately after shearing, in order to get rid 
of this pest. For this purpose sheep may 
be dipped in the same solutions as used 
for sheep scab. 

Bloating. See under Beef Cattle . . 

Dogs and Sheep. Dogs are almost in- 
dispensable companions and assistants to 
the Western sheep herder, and also among 
the worst enemies with which the Eastern 
sheepman must contend. Sheep-killing 


377 


OTHER LIVE STOCK — GOATS 


dogs have become the subject of legislation 
in almost every State and still cause heavy 
annual losses. Beside their direct attacks 
on sheep, dogs are hosts to several para- 
sites which live in one stage in sheep. 
Stray dogs in sheep pastures are, there- 
fore, a possible danger in these two ways. 

GOATS 

The goat is a familiar animal about the 
farmstead in every State but is commonly 
looked upon as of little more importance 


domestic production of mohair adequate 

for their needs. 

Angoras seem to thrive best on brush 
land, and require rather more freedom of 
ranging than sheep. They naturally travel 
farther than sheep in search of their daily 
provender, feeding on the leaves and buds 
of a great variety of brush and weedy 
growths. This habit has resulted, in their 
wide use for clearing brush from cut-over 
lands and thus preparing these areas for 
agricultural purposes. Texas has opened 



ANGORA GOATS 


than the guinea hen or peafowl. The very 
name Angora takes one in thought to 
Turkey whence that breed was first im- 
ported in 1850, and few persons are aware 
of the development of the Angora goat in- 
dustry in the U.S. There are 3,298,000 
Angoras in this country, of which 2,723,- 
000 are in Texas and most of the others 
are in New Mexico, Missouri and Oregon. 

The Angora provides us with meat and 
mohair. The meat, under various names 
such as chevon, Angora venison, Angora 
mutton or plain mutton, is of good flavor. 
Many consider it equal to mutton. Others 
speak of a sweet tang. Even in the South- 
west, where consumers are most familiar 
with it, Angora mutton sells for less than 
sheep mutton. 

Our annual production of mohair has 
reached ^ 15,000,000 pounds. Mohair is 
used chiefly in robes, rugs, braids, up- 
holstering and linings for men's summer 
suitings. Our manufacturers now find the 


the opportunity for a large goat industry 
by virtue of its possession of immense 
areas of cheap brush lands with dry cli- 
mate at altitudes of 1000 to 2000 feet. 

In the Southwest the Angora yields an 
average of 3% to 5 pounds of mohair 
annually, taken off in 2 clips. In northern 
areas only one shearing a year is neces- 
sary. _ Practically all shearing is done by 
machines. The value of the mohair de- 
pends on its. length and fineness. It 
should be 6 inches long and free from 
kemp. In warm climates the Angora ex- 
hibits a tendency to shed the hair in the 
spring. This makes it desirable to shear 
them just before the kidding season and 
again in August. 

In Missouri and in the Northwest where 
the effectiveness of goats in clearing brush 
lands is generally understood, goat owners 
sometimes rent their goats to fanners who 
have the problem of eradicating shrubby 
growth from potentially tillable areas. 
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From 2 to 5 goats per acre are usually 
sufficient to accomplish the task. 

In European and Asiatic countries goats 
have been reared for milk production since 
the beginning of time. Goat dairying has 
never been an important industry in the 
U.S. Goat's milk has a smaller percent- 
age of total solids than cow's milk. The 
content of fat, casein and milk sugar is 
less than in cow's milk. The vitamin con- 
tent and the nutritive value are not much 
different from those of cow's milk, as 


there are quite pretentious goat dairies 
that supply the growing demand for goat 
milk. 

The proper care and management of 
milch goats is very much the same as for 
sheep. Like sheep they do not thrive on 
wet r swampy land. Like sheep they are 
susceptible to lung and stomach worms. 
The lactation period is 7 to 10 months. 
On account of the small size of goats it is 
customary to milk them on a stand 18 to 
30 inches high. Goats may be milked 
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shown by many tests in infant feeding. 
Tuberculosis is extremely rare in ^ goats. 
Unfortunately some of the early impor- 
tations of milch goats were infected with 
Malta fever. 

Milch goats of good stock, such as the 
Toggenburg or Saanen breeds yield from 
2 pints to 3 quarts of milk per day. 
Naturally the feed requirements of goats 
are so slight that suburbanites so disposed 
could easily maintain a goat on an area 
where a cow would be out of the question. 
Goat's milk may, and has been used, for 
all purposes to which cow's milk is adapted, 
but is not so suitable for making butter. 
In New Jersey and elsewhere, hard cheese 
and cottage cheese have been made from 
goat's milk, and desiccated goat's milk is 
on the market. Around several cities, 
particularly in Texas and the Southwest, 


from between the legs or from the right 
side. The kids may be allowed to suck 
the dams till weaning time, or may be 
taught to take milk from a bottle with 
nipple, by a gradual change from goat's 
milk to cow's milk. At the end of 10 
weeks the milk may be mostly replaced 
by hay and grain. The kids of milch 
goats, when slaughtered at 2 or 3 months 
of age provide a very palatable meat. The 
owners of milch goats have requests from 
time to time for the temporary loan of a 
doe to provide milk for some special 
dietary case. 

Goats are probably less troubled by dis- 
eases than are sheep, but the diseases to 
which they are subject are the same as 
afflict sheep and require the same pre- 
ventive and remedial treatment. 
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VETERINARY MEDICINES 

In administering drugs to domesticated 
animals the most convenient and practical 
methods for use of stockmen are by 
drenches, in the form of powder or solu- 
tion upon grain feeds, or in hypodermic 
injections. The use of capsules is not so 
generally practiced among farmers, but 
drugs may be easily administered in this 
manner by veterinarians. Drenches may 
be given in several ways. Round-neck 
bottles, horns, rubber tubes connected 
with bottles, and special devices made for 
the purpose, may be used according to 
circumstances and convenience. All drugs 
which are somewhat irritant in their pure 
form should be mixed with meal or dis- 
solved in a sufficient quantity of water to 
render them harmless. 

Medicines are usually divided into a 
number of classes according to their action 
or physiological effect. A few only of 
these classes can be mentioned in this con- 
nection. 

Antiseptics are substances which pre- 
vent or check the growth of bacteria 
which cause putrefaction or disease. The 
most common antiseptics are table salt, 
carbolic acid, corrosive sublimate, forma- 
lin, iodoform, zinc chlorid, iron chlorid, 
etc. 

Disinfectants and deodorizers are used 
for similar purposes and also to absorb 
moisture and disagreeable odors which 
may have been developed. Permanganate 
of potash, sulphurous acid and chlorid of 
lime are examples of this class of drugs. 

Vesicants are blistering agents. Com- 
mon drugs of this class are cantharides or 
Spanish fly, croton oil, strong acids, silver 
nitrate, butter of antimony, etc. 

Purgatives, also known as laxatives or 
cathartics, are drugs used for the purpose 
of producing a loose condition of the 
bowels. In veterinary medicine the drugs 
most used for this purpose are Glauber 
salts, Epsom salts, aloes, castor oil, jalap 
and croton oil. 

Tonics are of a class of drugs which 
have a tendency to improve the appetite 
and increase the vigor of the animal. This 
term may also be used in a broad sense 
to include stimulants. The common drugs 
included under this class are _ quinine, 
sulphate of copper, sulphate of iron and 
copper, ammonia, alcohol, ether, etc. 

Alteratives are drugs which neutralize 
or counteract the fonnation of disease 
products or processes in the blood. . The 
most frequently used alteratives are iodin, 
arsenic and various salts. 

Narcotics constitute a class of drugs of 


■which the effects are too well known to re- 
quire description. In veterinary medicine 
opium, Indian hemp, belladonna, and 
chloral hydrate are most frequently used 
for the purpose. The following brief 
notes may serve to indicate the doses and 
action of some of the more common drugs 
used in veterinary practice. 

Aconite lowers the temperature, -weak- 
ens the pulse and causes sweating. Dose 
for horses 20 to 30 drops, for cattle 30 to 
40 drops, for sheep 3 to 5 drops. 

Aloe (Barbadoes) is a purgative and is 
generally administered to horses. Dose 
for a horse 4 drams, for a dog % dram.. 

Aromatic Ammonia is a stimulant and 
an antidote for acid poisons. Dose for a 
horse 1 to 2 ounces, for cattle 2 to 4 
ounces, for sheep % to 1 dram. Locally it 
acts as a blister, 

Areca Nut is used as a vermifuge. 
Dose for horses, cattle and asses 1 ounce, 
for sheep 3 drams. 

Arsenic is an alterative and nerve 
tonic. Dose for horses 5 grains, for cattle 
5 to 8 grains, for sheep 1 grain. 

Bismuth (Subnitrate) coats the walls 
of the stomach and intestines and soothes 
irritation. Dose for horses 2 drams, for 
sheep 20 grains, for dogs 5 to 10 grains. 

Bromid of Potash lowers the tempera- 
ture slightly and checks nervous excite- 
ment, Dose for horses 2 to 4 drams, for 
sheep % dram, for dogs 5 to 10 grains. 

Calomel is a strong cathartic. Dose 
for horses 1 dram, for cattle 1 to 2 drams, 
for dogs 3 to 4 grains. 

Cantharides used locally is a strong 
blistering agent. Given internally it is a 
stimulant. Dose for horses 5 grains, for 
cattle 5 to 10 grains, for sheep 1 to 2 
grains. 

Carbolic Acid is chiefly used as an 
antiseptic and disinfectant. For ordinary 
purposes it should be used in a solution 
of water in the proportion of 1 part of 
carbolic acid to 100 parts of water. 

Castor Oil is a mild purgative. Dose 
for horses 1 pint, for cattle 1 to 1% pints, 
for sheep % ounce, for dogs % ounce. 

Catechu is an astringent. Dose for 
horses 2 to 5 drams, for cattle 3 to 8 
drams, for sheep 1 to 2 drams, for dogs 
10 to 30 grains. 

Chloral Hydrate is a powerful nar- 
cotic and especially valuable in the treat- 
ment of spasmodic colic. Dose for horses 
1 ounce, for sheep 2 to 3 drams, for dogs 
% dram. 

Corrosive Sublimate is a voilent poi- 
son much used as an antiseptic. For or- 
dinary purposes it should be used in a 
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solution in the proportion of 1 part of 
corrosive sublimate to 1000 parts of water. 

Formalin is a non-corrosive, non-poi- 
sonous antiseptic of great value, its chief 
disadvantage being its irritating effect on 
the eyes and nose. For ordinary anti- 
septic purposes, such as the treatment of 
wounds and disinfecting instruments or 
receptacles, it may be used in a 4 per cent 
solution in water. 

Gentian is a bitter tonic. Dose for 
horses 4 drams, for cattle % to 1 ounce, 
for sheep % dram, for dogs 10 to 20 
grains. 

Ginger is used as a stimulant and 
stomachic. Dose for horses 1 ounce, for 
cattle 2 ounces, for sheep % ounce. 

Indian Hemp is a narcotic and much 
used, like chloral hydrate, in spasmodic 
colic. Dose for horses % to 1 dram, for 
sheep 10 to 15 grains, for dogs 1 to 2 
grains. 

Iodid of Potash is used as an alterative 
in the treatment of various infectious dis- 
eases, such as big jaw, for which it is a 
specific. Dose for horses % dram, for 
cattle 1 to 2 drams. 

Jalap is a purgative most used for the 
smaller domesticated animals. Dose for 
hogs 1 to 2 drams, for dogs Yz to 1 dram. 


Iron Peroxid, Sulphate or Carbonate 
are used as general tonics. Dose for 
horses 2 to 4 drams, for sheep % dram, 
for dogs 2 to 5 grains. 

Lime Water is an astringent and anti- 
dote for acid poisoning. Dose for horses 
4 to 5 ounces, for cattle 4 to 8 ounces, for 
sheep 1 ounce, for dogs 1 dram. 

Linseed Oil is commonly used as a 
laxative. Dose for horses 1 to 2 pints, 
for cattle 1 to 2 quarts, for sheep % 
pint. 

Olive Oil is used like linseed oil. Dose 
for horses 1 to 2 pints, for sheep 3 to 6 
ounces, for dogs 1 to 3 ounces. 

Opium is used as a narcotic for the 
prevention of spasms. Dose for horses 
% to, 2 drams, for cattle 2 to 4 drams, for 
dogs % to 3 grains. 

Quinine is a bitter tonic and most used 
in diseases accompanied with fever. Dose 
for horses 20 grains, for cattle 20 to 30 
grains, for sheep 6 to 10 grains, for dogs 
2 to 6 grains. 

Sulphate of Soda or Glauber Salts is 
a purgative. Dose for horses 1 to 1% 
pounds, for cattle 1 to 2 pounds, for sheep 
2 to 6 ounces. 

Sweet Spirits of Nitre acts as a stimu- 
lant, lowers the temperature and causes 
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sweating. Dose for horses 1 to 2 ounces, 
for cattle 3 to 4 ounces, for sheep 3 to 6 
drams. 

Tincture of Igdin is frequently used 
in external applications to check local in- 
flammation and as treatment for certain 
skin diseases. It may be painted on the 
affected parts with a brush. 

Zinc Carbonate and Sulphate are 
used as astringents and tonics. Dose for 
horses 2 drams, for cattle 2 to 4 drams, for 
sheep % to 1 dram. 

Use. For the use of various medicines 
mentioned see under the diseases of Cattle , 
Chickens, Dog , Horse, Swine, Sheep, Tur- 
key, etc . 

CASTRATION 

This is an operation which the farmer 
is frequently called upon to perform. A 
few suggestions may therefore be given as 
to methods in castrating the stallion, bull, 
buck, boar and other male animals. Large 
animals may be held by throwing with 
rope or by the use of a chute. 

The male calf, if not to be kept for a 
bull, should be castrated at the age of 2 
or 3 months. An incision should be made 
through the scrotum so as to expose the 
testicles, which should be removed one at 
a time after cutting or preferably crush- 
ing off the spermatic cord by twisting, or 
by the use of clamps, ligature, or an 
ecraseur. In young animals there is little 
hemorrhage, but in old bulls the spermatic 
artery must be crushed off or held by a 
clamp in order to prevent bleeding. 

Male colts should be castrated at about 
1 year of age, or a little later if a larger 
build is desired. A cut should be made 
through each side of the scrotum parallel 
with the middle line. The testicle is then 
forced through the opening and the 
posterior half of the cord is cut off with a 
knife. This is the muscular part of the 
cord and severing it prevents the animal 
from exercising any further strain on the 
testicle. The testicle now hangs limp and 
the remainder of the cord may be cut off 


after applying clamps or by crushing with 

an ecraseur. 

If boar pigs are castrated at the age of 
1 or 2 months, or before they have seen 
any service, the operation may be safely 
done by exposing the testicle and cutting 
off the core! with one stroke of the knife. 
In old boars excessive bleeding may be 
prevented by crushing off the cord or 
applying clamps. 

Lambs may be castrated at the age of 
10 days or 2 weeks by cutting off the tip 
of the scrotum, pressing out the testicles 
and cutting them off with 1 stroke of the 
knife, or by biting them off with the teeth, 
as is the usual custom with Western sheep 
ranchers. No further precautions are 
necessary. Young goats may be castrated 
in the same manner. 

Veterinary textbooks usually recom- 
mend that the scrotum and surrounding 
parts be carefully washed with some anti- 
septic solution and that the hands and 
instruments be similarly cleansed before 
the incision is made. The busy fanner 
seldom has time for these preliminary 
operations and bad results need not be 
feared when ordinary cleanliness is ob- 
served. It is well to have some powdered 
antiseptic such as iodoform in a tin box 
with a perforated top. A little of the anti- 
septic may be quickly dusted into the 
scrotum immediately after the removal of 
the testicles. 

In all animals the incision in the scrotum 
should be made lengthwise of the animal, 
parallel with and at a short distance from 
the middle line. The incision should be at 
the lowest point of the scrotum, and this 
corresponds to the point of greatest ten- 
sion when the testicle is forced down by 
pressure with the hand. 

The operator should be careful not to 
pull the cord. Peritonitis and death may 
result from such strain, especially in colts. 
The cord should always be cut short 
enough so it will not hang through the cut 
in the scrotum. If clamps or ligatures are 
applied to the cord, they should be re- 
moved after about 24 hours. 
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POULTRY 


In many respects the poultry industry 
presents a picture differing from that of 
other lines of live stock enterprises. In 
the first place it is concerned with crea- 
tures of small size as compared with other 
farm animals. It deals with birds instead 
of mammals. The processes of digestion 
take place much more rapidly in a chicken 
than in a cow. All physiological activities 
are correspondingly rapid. Body tem- 
peratures and pulse rate are higher. Re- 
production requires much less time, 21 
days in the case of the hen, as contrasted 
with the long period of gestation in the 
mare or cow. Moreover, poultry raising 
has been, and still is, considered as an in- 
cidental feature of farming, a side line 
which might well be left to the care of 
the women of the household. And so it 
might, for it is an occupation peculiarly 
suited to women, demanding as it does 
close observation of the behavior of the 
fowls and the most meticulous attention 
to the sanitary condition of the poultry 
house, the cleanliness of the drinking foun- 
tains, feed troughs and yards, temperature 
of the brooder houses and countless other 
details directly involved in the welfare of 
the fowls. 

But the volume of the industry is not 
measured by the size of the hen. There 
are at present about 474 million chickens 


in the U.S. distributed among 5,225,000 
farms, with an output of over 2 billion 
dozen eggs annually. Then there are tur- 
keys, ducks, geese, guineas and pigeons to 
consider. Poultry raising is, of course, by 
no means exclusively in the hands of farm 
wives. In most States large poultry 
farms, up to 5000 acres or more, have de- 
veloped the enterprise into a strictly com- 
mercial venture. In. one instance at least 
a whole ship’s cargo of eggs not over 4 
days old were collected in Petaluma, Cali- 
fornia, and neighboring localities, and 
loaded aboard ship in the Golden Gate for 
export. 

CHICKENS 

So long as and wherever the farm flock 
is a small one, designed solely to furnish 
eggs and meat for the family, the chickens 
are left much to their own devices. They 
are allowed to range about the yard, 
nearby fields and orchards in search of 
seeds, fruit, insects and such other food 
as they may chance upon. Under these 
conditions chicken houses provide some 
protection from the weather, also roosts 
and nesting boxes, and the dirt floor is 
usually covered with straw or corn husks 
which are removed occasionally when they 
have become foul enough to be thrown on 
the manure pile. Later, when the farmer 
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or farmer’s wife saw a source of weekly 
income in poultry, the flock was enlarged 
and the solution of the housing problem 
could no longer be left to chance. If the 
number of laying pullets w r ere swelled to 
300 the danger from diseases in crowded 
unsanitary quarters came to the fore. 

Plans for chicken houses are legion. 

Practically every State Experiment Sta- 
tion has worked out a suitable style and 
arrangement of structure to meet local 
conditions. Such architectural blue prints 
or descriptive details in bulletin form may 
usually be obtained from your County 
Agent. The type of house is not so im- 
portant if it contains the features of de- 
sign that are essential to proper sanita- 
tion. Floors and foundations should be 
impervious to moisture, have a smooth 
hard surface easily cleaned, and be proof 
against rats and other vermin. Concrete 
answers those specifications best. Dirt 
floors can neither be cleaned nor disin- rhode island red male 

fected. Wood floors are difficult to clean. 

Rats and vermin find shelter underneath, the fowls must be kept from coming in 
Insects and disease-bearing bacteria ac- contact with them by means of wire net- 
cumulate in the cracks. Walls should be ting under the roosts. If dropping boards 

constructed of matched lumber so closely are not provided the litter must be 

fitted that ticks and lice can find no lodg- changed more frequently, 

ing places. All openings to admit venti- The rate of growth of the chicks will 
lation should be covered with wire screen show whether the housing and feeding 
to exclude wild birds, bats or insects, facilities are conducive to satisfactory re- 

Abundant provision for sunlight must be suits. At hatching time a chick weighs 

made. If dropping boards are installed about 1% ounces, at 2 weeks double that, 
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at 4 weeks double again, or 8 ounces, and 
at 6 weeks 1 pound. Chicks that lag 
behind that schedule are for one reason 
or another not up to standard. In Okla- 
homa it has been found that the needful 


equipment for a flock of 300 hens is an 
open front house 20 x 70 feet, providing 
j rooms each 20 x 20, and 1 room 10 x 20 
lor feed and service, also 2 brooder houses 
12 x 18 floor size* A brooder house of 
that proportion could hold 500 chicks but 
o50 would be & safer allowance. At any 
stage of the chicken’s life from hatching to 
laying maturity there is danger from over- 
crowding. 

In starting a poultry enterprise the 
breed to be chosen is a matter for each 
farmer to decide. If the beginner has a 
preference in the colors of eggs he should 
remember that the Leghorns, Spanish, 
Minorca, Andalusian and Hamburg lay 
white shelled eggs, while Plymouth Hock, 
Wyandotte, Rhode Island Red, New 
Hampshire Red, Orpington, Langshan, 
Brahma, Cochin, etc. lay brown eggs. 
There are more than SO varieties from 
which to choose, grouped into 4 classes — 
American, Asiatic, English and Mediter- 
ranean. Some breeds are more noted for 
meat production than for egg laying. 
Breeds of the American Class have yellow 
shanks free from feathers. The Asiatics 
are large and have feathered shanks. The 
standard weight of the Light Brahma 
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cock, for example, is 12 pounds. The 
Mediterranean Class, including Leghorns 
and Minorcas, are kept primarily for egg 
production, lay white eggs and are non- 
brooders. Whichever breed selected should 
be the only one on the farm, if the ven- 
ture is to be commercial. Plymouth Rock, 
Wyandotte, Rhode Island Red, New 
Hampshire Red and Brahma are widely 
distributed. For egg production the 
White Leghorn is the preferred breed. 
There is room in this connection for only 
the briefest notes on the characteristics of 
a few of the most familiar breeds. 


development from the Rhode Island Red, 
is chestnut red in color, of much the same 
form as the Rhode Island Red ? with deep 
breast. This breed gives promise of being 
a large egg producer, while comparing 
favorably with the breeds just mentioned 
for meat. 

Brahmas, Light, Dark or Buff, are 
heavy birds, the Light variety weighing 
most. It has a pea comb and white and 
black feathers on the shanks and toes, and 
is primarily a meat breed. 

Cochin, characterized by massive ap- 
pearance and feathered shanks, occurs in 
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Plymouth Rock is to be had in 7 va- 
rieties of different color patterns, the 
barred variety being perhaps the best 
known, is an excellent meat fowl and a 
good layer. 

Wyandotte, with 7 or 8 color patterns 
from which to choose, is also a good dual 
purpose chicken. The body appears 
rounder and the back shorter than in the 
Plymouth Rock. 

Rhode Island Red is somewhat smaller 
than the Plymouth Rock, with rich red 
plumage, long body and upstanding ap- 
pearance. It is a general purpose fowl, 
meaty, and produces a weight of eggs 
equal to that of the Leghorns though per- 
haps fewer in number. 

New Hampshire Red, a relatively new 


several color patterns — buff, partridge, 
black and white. 

Orpingtons (buff, black, white and 
blue) are characterized by long deep 
body and broad back, single comb and 
pink shanks. They are excellent meat- 
fowls and fairly good layers. 

Leghorns, with a dozen color varieties, 
are smaller than the breeds mentioned 
above, are noted for graceful symmetry of 
form and stylish carriage. There are both 
single and rose-combed Leghorns. The 
shanks are clean and yellow. The white 
variety seems to be the favorite breed of 
commercial poultrymen. 

Layers and Non-Layers. How to dis- 
tinguish between layers and non-layers is 
a matter of prime importance. Careful 
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research by such geneticists as J. P. Quinn 
and others has shown that there is little 
or no basis for the belief that there is an 
egg-laying type of hen. Neither body 
conformation, wedge shape, weight of 
brain, shape of head, length of body nor 
other live or carcass measurements give 
any reliable guidance in picking layers. 
The color and size of the comb and wat- 
tles indicate the relative size of the ova- 
ries. “When a pullet is about to lay she 
has a large bright red comb and smooth 
full wattles. When production stops the 
comb shrinks, becomes dull, dry and 
shriveled.” The small round vent of the 
pullet enlarges and becomes oval during 
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year, 170 the second, 150 the third and 
130 the fourth year. Rhode Island Reds 
in the test showed the same tendency to 
sustain production. One Rhode Island 
Red hen made a record of 279, 232, 219, 
150 and 168 eggs during her live laying 
years, a total of 1048 eggs. Since the av- 
erage cost of rearing a pullet to the laying 
age is about $1 it will pay to retain those 
that promise a longer active life. 

The vitality of chicks and the egg capa- 
city of pullets are in large part inherited 
qualities. Heredity may be as important 
a factor in success with poultry as are 
feed, housing, sanitation and management. 
In one experiment in New Jersey White 


GRASS RANGE FOR CHICKENS 


the egg-laying period, the pubic bones 
spread farther apart and the abdomen 
expands as the distance between the keel 
and pubic bones increases. According to 
Census figures the average egg production 
is 90 per hen. A 100-egg hen yields only 
a bare profit. There are many flocks that 
average 150 to 200 eggs annually per hen. 
An average of 150 eggs is a reasonable 
goal at which to aim. 

About 70 per cent of the pullets in most 
flocks will lay 20 per cent fewer eggs the 
second year than the first. The common 
practice is to retain only about 30 per 
cent of the pullets for the second year. 
But some hens continue to be heavy layers 
for 3 or even 4 or 5 years. Thus in recent 
tests in New Jersey 109 out of 1431 White 
Leghorns laid 225 or more eggs the first 


Leghorns were less susceptible to fowl 
pox, black head and coccidiosis than were 
the Rhode Island Reds. 

In the production of eggs the yellow 
pigment in the skin, beak > and shanks is 
translocated to the yolks of the eggs. The 
degree to which the yellow has faded and 
the sldn and other parts paled, is a good 
indication of the extent of egg production. 

The hen that stops laying in June and 
begins to molt is a poor layer. She may 
be 4 to 6 months in the molting process 
and therefore out of production from June 
to December. Late molters may take 
only 2 or 3 months' rest and start laying 
again in December or January, 

The degree of broodiness is another 
point in judging laying capacity. At the 
Beltsville Experimental Farm the produc- 
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tion of non-broody White Leghorns was 
194 eggs as contrasted with 153 eggs for 
the broody ones. In general hens that 
keep on laying into August and Septmber 
are well worth keeping. Active laying in 
April and May is no indication of egg 
capacity in a hen. Any hen may lay in 
April. 


Green vegetable matter is an essential 
part of the diet of poultry. It may be 
supplied either by cutting and feeding to 
the fowls confined in poultry houses or by 
permitting the birds free range out of 
doors. Both methods have stanch advo- 
cates. D. C. Kennard of Ohio argues that 
“the range with good pasturage is the best 


BANDING BREEDING STOCK 


Poultry Diet. Where the small fam- 
ily-size flock is allowed to range at large 
about the farm no consideration need be 
given to the question of vitamins in the 
hens' diet. They may not lay more than 
75 to 100 eggs a year, and anyhow lead an 
easy natural life. But in commercial op- 
erations, where each hen is looked upon 
as an egg factory and judged accordingly, 
attention must be directed sharply to the 
diet. When diet is deficient in vitamin A 
a sort of roup or coryza develops with 
watery or bleared eyes. Fresh greens, 
alfalfa meal, yellow corn or fish oil should 
then be added to the ration. Vitamin D 
deficiency results in rickets and indicates 
that the fowls are not receiving enough 
sunshine. 


and most economical way to provide vita- 
mins A, D, and G for feeding chicks and 
growing pullets, for the sunshine and 
green feed provided by a good range per- 
mit omission of the special carriers of 
these vitamins." The Ohio Station rec- 
ommends a special mash to be fed to 
chicks during the first 7 or 8 weeks, and 
a range ration for growing pullets, de- 
signed to supplement the vitamins not 
adequately provided by the range pastur- 
age, which in this case included clover, 
alfalfa, rape and blue grass. The clover 
and blue grass had to be mowed to pre- 
vent them from growing too tall. From 
200 to 300 pullets were raised on an acre 
of pasture. 



SHELTER BUILDING 



Confinement of Poultry. In the 

Southwest, where sunshine and dry soil 
tend to prevent poultry ranges from be- 
coming contaminated with diseases, it is 
not vital to provide all the facilities re- 
quired for keeping poultry permanently 
in confinement. The Oklahoma Station 
concludes that “chicks can be grown for 
6 to 8 weeks in the brooder house and on 
the sunporch in confinement. With care 
pullets can be raised to maturity in con- 
finement. This is not necessary in Okla- 
homa and should be done only as a last 
resort on badly contaminated farms.” 

But poultry can be successfully raised 
in confinement when provided with ample 


room for exercise, sunshine, ventilation 
and adequate diet. The nutritive value 
of alfalfa, clover, lettuce, rape or cabbage 
is the same whether eaten out of doors or 
in a hen house. Rearing poultry in con- 
finement, however, at once brings forward 
the problem of sanitation. Eggs, day-old 
chicks or fowls of any age, should never 
be added to the flock, or brought into the 
hennery, unless they come from disease- 
free premises. Eternal vigilance is the 
price of healthy fowls. Among cleansing 
and disinfecting agents sunshine should 
not be forgotten. Concrete floors may be 
sterilized by a blowtorch. But the flame 
should be moved slowly enough to allow 
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about an hour for every ISO square feet. 
Cresol, saponified cresol solutions, iodine 
suspensoid, chloride of lime and lye are 
satisfactory chemical disinfectants. Po- 
tassium permanganate added in sufficient 
quantity to water to give it a wine color 
is non-poisonous and renders the drink- 
ing water safe. Kerosene emulsion or 
paraffin-oil emulsion or crude petroleum 
sprayed on walls or other wood work, will 
penetrate cracks and exterminate lice and 
ticks. 

Rations. Innumerable experiments 
have been carried on in the various States 
in trying to arrive at an ideal feeding pro- 


and the number of eggs laid. This rather 
than the maintenance of a fixed balance 
between grain and mash appears to be 
the critical factor. In Pennsylvania a 31 
per cent protein mash was equal but not 
superior to an 18 per cent mash, fed with 
the same grain mixture. 

Opinions have differed on the question 
whether all constituents of the ration 
should be mixed together in a theoreti- 
cally correct proportion or provided sepa- 
rately for the fowls to choose the different 
feed materials at will. On this point an 
interesting observation was made in Ohio 
in experiments with Leghorn and Rhode 


MOVABLE BROODER AND LEGHORN PULLETS 


fowls. In these tests every feed 
il that a hen would eat has been 
Each kind of grain has been com- 
pared with other grains for relative effi- 
ciency. Feeds of plant and animal origin, 
pasture crops, chopped hays, carbona- 
ceous and nitrogenous materials have been 
under experiment time and time again. 
In these tests scores of different mixtures 
have proved satisfactory. There is no 
single ideal ration for poultry. Indeed 
the Pennsylvania Station concludes “that 
much of the concern evidenced about exact 
feeding procedure might be transferred to 
other management problems, assuming 
that any feeding procedure chosen by the 
poult ryman has, as its main objective, the 
maintenance of a constant high level of 
total feed consumption of a well balanced 
mash and sensible grain mixture or indi- 
vidually fed grains. 7 " A very close rela- 
tionship was found between feed intake 


Island Red pullets. “A marked variation 
in the proportion of whole grain, ground 
grain, middlings and bran did not notice- 
ably affect the value of the ration for 
layers. This finding permits more liberal 
use of whole and ground gram when mid- 
dlings and bran are higher priced. 

“Ground grain has no advantage over 
whole grain for layers. 

“The Leghorn and Rhode Island Red 
pullet layers precisely balanced their ra- 
tions as to proteins, minerals and vita- 
mins when given the free choice of whole 
corn, oats and a suitable 24 to 32 per cent 
protein mash supplement. 

“The use of a suitable 32 per cent pro- 
tein mash supplement and the free choice 
of whole com and oats requires mixing 
or purchasing of only 20 to 25 per cent of 
the total feed and dispenses with the need 
and cost of grinding together. 

“The protein, mineral and vitamin re- 
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quirements of individual layers vary 
greatly from day to day and month to 
month with the rate of egg production 
and the differences in individual prefer- 
ences and bodily needs. The free choice 
of whole grain and a suitable mash sup- 
plement permits layers to satisfy their 
individual differences and requirements/' 
Since an adequate supply of vitamin 
A seems necessary to prevent the occur- 
rence of nutritional roup in fowls, a test 
was conducted in Arizona to determine 
whether alfalfa meal could be used in 
place of bran as the base for a suitable 


dry mash. Two rations consisting of 
ground sorghum seed, ground barley" and 
cottonseed meal with bran as the base in 
one, and alfalfa meal in the other, were 
compared. It required less feed to pro- 
duce a dozen eggs with bran as a base 
than with alfalfa meal. 

There is general agreement that for 
continued egg production a high protein 
content in the ration is demanded, at least 
17 or IS per cent. How to compound 
such a ration is a problem for each poul- 
tryman to meet. It depends largely on 
the local availability and cost of the nu~ 
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merous highly nitrogenous feed stuffs. In 
Arizona a comparison of meat scraps, 
cottonseed meal and dried buttermilk put 
buttermilk first, meat scraps second and 
cottonseed meal third in efficiency. But 
the mortality was least m the group that 
received cottonseed meal, thus showing 
that this feed js not toxic when fed in 
proper proportion. 

All experiments show that it is a mis- 
taken notion of economy to feed either 
growing young chickens or laying pullets 
a “wide ration” containing too little pro- 
tein. The rapid and full development ot 


bone, muscle, vital organs, blood and 
feathers, as well as eggs, calls for protein. 
The birds themselves evince their instinc- 
tive feeling for the need of protein by eat- 
ing narrow nitrogenous rations with more 
relish. Grains contain some protein but 
animal protein seem to be necessary for 
best results. It is commonly recom- 
mended that 25 to 40 per cent of the 
protein of the ration be of animal origin. 
Beef meal, fresh meat scraps, buttermilk, 
dried blood and fish products are satis- 
factory. 

Various deficiency diseases are asso- 
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dated with improper or inadequate diets. 
Toe paralysis, dermatosis, slipped tendon, 
feather picking and cannibalism may be 
mentioned as examples of such troubles. 
The two last named habits may usually 
be cured by adding 2 to 4 per cent of salt 
to the diet. Salt is the best source of 
chlorine which is one of the essential 
mineral elements of a fowl's diet. Lime 
is another, and it may be supplied in 
the form of oystershells or limestone. 
Steamed bone meal will furnish the need- 


ful phosphorus, and manganous sulphate 
will add the requisite manganese to the 
ration. The dozen or more other inorganic 
elements necessary for normal nutrition 
need cause no concern since ordinarily 
they will be adequately supplied in a 
properly varied ration. Among the many 
formulas for mixing a vitamin-portein 
concentrate H. W. Titus suggests the fol- 
lowing one which may be mixed with 
suitable ground grain. 

Chicks are ready to eat as soon as they 



Mixed Protein-Vitamin Concentrate 

Ingredient 

Alfalfa-leaf meal 

Dried skimmilk or dried buttermilk 1 ^ ' 

Fish meal or meat scraps, or both in any proportion 

Soybean meal 

Corn-gluten meal 

Linseed meal, old process 

Steamed bone meal 

Ground limestone 

Salt mixture 

Cod-liver oil 


Parts 
by weight 
.. 25 
.. 20 
. . 20 
. . 10 
5 

.. 5 

.. 10 
1 

.. 2 

.. 2 

100 
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are dry and strong enough to walk, or 
about 24 to 30 hours after hatching. A 
good dry mash to start feeding them, as 
recommended by the Oklahoma Station, 
contains a mixture of 25 pounds each of 
bran, shorts and yellow corn meal, 8 
pounds of alfalfa meal, 6 pounds meat and 
bone scraps, 5 pounds each of dried but- 
termilk and cottonseed meal, and 1 pound 
salt. Finely cut green leaves may be 
added after the first feed and should be 
continued from then on. Grain is added 
to the diet at the age of 4 to 6 weeks. 


the fact that “few farmers, if any, pro- 
duce large numbers of capons consistently 
over a period of years. Amateurs for the 
most part attempt to produce capons for 
a year or two, then give it up, probably 
because of the large number of slips and 
failure to attain the enormous size re- 
ported in advertisements. Good profits 
can be made raising capons by those who 
understand the business and follow it con- 
sistently as a major enterprise.” 

Other tendencies were brought to light 
by a study of these 250 farms by surveys 
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In the brooder each chick should have 
about 8 square inches of floor space under 
the hover and 48 square inches outside 
the hover. About half the floor space of 
the brooder should be covered with clean 
gritty sand and the other half with clean 
dust-free litter of chopped alfalfa or straw 
or other material, “The temperature 
should be 90° to 95° at the edge of the 
hover, perhaps 100° to 105° farther under 
the hover and about 70° outside the hover 
on the floor of the brooder. These tem- 
peratures should be maintained at least 
for the first week.” It seems unnecessary 
in this connection to discuss methods of 
procedure with incubators since the man- 
ufacturers furnish detailed directions to 
each buyer. 

Caponizing surplus cockerels has not 
proved to be a profitable side line of the 
poultry industry on the general farm. A 
survey of 250 farms in Kansas disclosed 


made 14 years apart. There was a reduc- 
tion of 32 per cent in the number of birds 
per farm during a period of low egg prices 
and high prices for feed. The egg yield 
per hen is increasing. Less home hatch- 
ing and more buying of chicks from com- 
mercial hatcheries is the rule. More at- 
tention is given to providing vitamins and 
protein in the ration by using more meat 
scrap, fish meal, soybean meal, milk and 
green feed. 

In Feeding for Market less attention 
is required to securing exercise, since the 
period of feeding is usually not long and 
fowls are killed when ready for market. 
At the West Virginia Station a narrow ra- 
tion was. found to be more profitable than 
a wide ration for growing chickens. Corn 
fed exclusively did not give satisfactory 
results at the Cornell Station, especially 
in the development of feathers. When an 
abundance of milk is fed, green food may 




OIL BURNER MAY REPLACE ELECTRIC BULB IN THIS BROODER 



be omitted for short periods. Experi- in the egg shell about 5 ounces of mineral, 

ments have shown that with young chick- In a comparison of fish oil in the ration 

ens differing only 6 weeks in age a gain with the use of a sunlamp for 2 hours, 5 

in weight is more rapid and economical to 7 a.m., daily the Nebraska Station 

in younger than in older broods. In gen- found that fowls which received sunlamp 

eral, the cost of gain increases with age, rays during 121 days laid more eggs of 

and also with the increase in weight. In 

Ontario the following amounts of gram 

were required per pound of gain: first 

week 1.8 pounds, second week 4.8 pounds 

and third week 5.5 pounds. At the Cana- M 

dian Stations and in Maine better gains 

were obtained when chickens were given 

some liberty than in those which were too ■ 

closely confined. At the Ottawa Station, 

Gilbert found that birds in pens with runs y ‘ 

made larger gains on less food than fowls 

in fattening coops. The color of the meat, /%;. „ t 

according to different experiments at the r 

Ontario College, may be somewhat influ- 

enced by the kind of feed. A ration of 

ground oats and buckwheat moistened / vW\ 'A 

with skimmilk produced a creamy white / sw 'M 

meat, while a ration of yellow corn pro- / -JF V 9 

duced a ^deep yellow meat. Skimmilk also ' W \*~***~ ' 

Sunlamps for Poultry. Sunshine has /'.vijr 2 ■■jm 

long been known to be Jr . / 

of significance in pro- v 

moting the metabolism . JMtL W ' 5 f ~ W 

and assimilation of lime X J / 

and phosphorus. This IT ( , I 

is an important matter Mlk^: € ^4# ' #jg /4 " , * 

in the case of laying . > . • _ 

liens, since egg shells 
consist largely of cal- f; 
cium carbonate. To pro- 
duce 24 two ounce eggs 
per month the hen must 

assimilate and deposit shipping case for chicks 
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greater weight and of higher hatehability 
than those that were fed fish oil as a 
source of vitamin D. In summer natural 
sunlight seems to be quite adequate, but 
from October 15 to March 15 it is far less 
effective. Similarly in Ohio daily exposure 
for 1 hour to sunlamps proved an “ef- 
fective and economical means of provid- 
ing the vitamin D factor for growth of 
pullets, egg production and fertility." 

Diseases: 

Infectious Coryza or Roup is a con- 
tagious disease which affects the mucous 


fowls. The disease closely resembles 
diphtheria of man and is caused by a 
bacillus which is similar to that of fowl 
cholera. Roup may also be transmitted 
by the virus coming in contact with the 
eyes of healthy fowls. 

In treating the disease it is important 
that all affected fowls should be at once 
separated from the healthy fowls and 
should be placed in comfortable quarters 
with plenty of feed. The false membranes 
may be scraped from the throat and nos- 
trils and the raw surfaces treated with 
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lining of the mouth, larynx, nose and eyes. 
The infection often extends into the lungs 
and intestines. The disease is to be recog- 
nized by a yellow, thick mass of false 
membrane on the mucous lining of dis- 
eased parts. The false membrane is at- 
tached to the underlying tissues so that a 
bleeding surface is left when it is removed. 
The eyes are often covered over by such 
membranes and when the larynx is at- 
tacked the opening may be closed, so that 
the chickens die of strangulation. The 
first symptoms are a thin, watery dis- 
charge from the eyes and nose, and gen- 
eral debility. A slight rise in temperature 
is noted and after 3 or 4 days the false 
membranes become conspicuous in the 
mouth. The disease is contagious and 
may be transmitted by healthy fowls eat- 
ing pieces of the membrane which have 
been thrown upon the ground by diseased 


carbolic acid, 1 part in 200 parts of water, 
peroxid of hydrogen in a 3 per cent solu- 
tion with water, boric acid or with a 
solution of nitrate of silver in the propor- 
tion of 8 grains to 1 ounce of water. The 
surfaces from which the false membranes 
are removed may also be rubbed with a 
stick of lunar caustic and the mouth cav- 
ity may be washed out with a nitrate of 
silver solution, as just mentioned. 

Fowl Cholera is a contagious disease 
due to the action of a specific bacillus. 
Diseased birds become rapidly emaciated 
and exhibit a constant and profuse diar- 
rhea. Medical treatment of the disease is 
not successful. Fowl cholera may be pre- 
vented from spreading through the whole 
flock by proper hygienic precautions. All 
chickens dead of the disease should be 
buried or burned at once, and all affected 
birds should be removed to some distance 
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such as a 2 per cent solution of chloride 

of lime. 

Tuberculosis in poultry is a chronic 
disease usually affecting the liver and in- 
testines, and the pathogenic bacteria are 
therefore scattered in the yards by the 
feces, and may be carried on the feet of 
wild birds or of visiting persons. Loss of 
weight, paleness of comb, and sleepiness 
are prominent symptoms. There is no 
cure. All diseased birds should be de- 
stroyed and the premises thoroughly dis- 
infected. 

Fowlpox, also called diphtheria, is due 
to a virus which attacks the chicken usu- 
ally on some part of the head. The first 
symptom is the appearance of a small 
eruption near the eye, ear or on the bill 
Later other eruptions appear and spread 
until the eyes are covered and the fowls 
unable to find their feed. As soon as a 
diseased chicken is noticed it should be 
removed and the premises be disinfected. 

In order to diminish the possible inter- 
ference with the productivity of the flock, 
the birds should be vaccinated at 3 to 5 
months of age. Vaccination of a flock of 
poultry is not recommended, however, 
under any circumstances unless the dis- 
ease has been known to exist on the prem- 
ises, or the owner considers that his flock 
is in danger from infection in neighboring 
flocks. Neither should chickens be sub- 
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from healthy fowls. After an outbreak of 
the disease the poultry house must be 
thoroughly treated with a disinfectant, 
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jected to the ordeal of vaccination when 
in a debilitated, sickly condition, or when 
heavily infested with parasites. Show 
birds or those in egg-laying contests 
should be immunized against fowlpox at 
least 6 weeks before being sent to exhibi- 
tions or contests. 

There are 2 methods of vaccination, the 
stab, or stick, method and the follicle 
method. The stab method is a more re- 
cent development and seems to have 
several advantages over the older follicle 
method; vaccination can be accomplished 
much more easily and quickly, much less 
vaccine required, and it is more sanitary. 

In the stab method a narrow, sharp- 
pointed knife or lancet with adhesive tape 
wrapped around the blade about % inch 
from the point is used. Vaccination is ac- 
complished by dipping this instrument 
into a bottle of vaccine and making a 
quick stab sufficient to penetrate the skin. 
The most convenient site to vaccinate by 
this method is on the outside of the leg 
near the “knee” (patellar) joint where 
the rows of feathers are far apart and the 
stab can easily be made between the rows. 

Gapes is due to a threadworm {Synga- 
mus trachealis) in the windpipe. Poultry 
attacked with this disease have fits of 
coughing, walk and stand in a drooping 
osture, and lose weight rapidly. It is 
elieved by many authors that the gape- 
worms live during one of their stages in 
earthworms, and that, therefore, poultry 
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may become infested by eating earth- 
worms. Some experiments conducted for 
the purpose of obtaining evidence on this 
point indicated quite clearly a connection 
between the disease and eating earth- 
worms. Chickens allowed to run upon 
the ground and eat earthworms ultimately 
became affected with gapes, while no case 
of gapes developed in those which were 
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kept on a plank floor or in wooden cages 
with wire gauze sides. Experiments in 
feeding chickens earthworms produced 
evidence that the gapes may be acquired 
in this way. On the basis of this belief, 
it . has been recommended that when 
chickens are allowed to run outdoors the 
soil should be previously saturated with a 
strong solution of salt for the purpose of 
destroying the earthworms. For the re- 
moval of the gapeworms in the windpipe 
several remedies are effective. Turpentine 
may be applied inside by means of a 
feather. The fowls may be closed in boxes 


and made to breathe the dust of barium 
antimony! tartrate for 15 minutes. 

Pullobitm Disease, As observed by 
Dr. Hubert Bunyea, of the U.S. Bureau 
of Animal Industry : 

“Pullormn disease (bacillary white diar- 
rhea) is quite widespread existing in every 
section of the United States where appre- 
ciable numbers of poultry are kept. It 
causes heavy financial losses, resulting 
from the deaths of baby chicks, dimin- 
ished egg production in hens and pullets, 
reduced hatchability of eggs, and occa- 
sionally the deaths of hens clue to general- 
ized pullorum infection. Pullorum disease 
at times causes severe losses among turkey 
poults which were incubated or brooded 
in contact with pullorum-diseased chicks. 
This danger is largely overcome by incu- 
bating turkey eggs separately and rearing 
the poults apart from chicks! Fortunately 
pullorum disease does not attack other 
species of domestic fowls to any serious 
extent. 

“Cause. The disease is caused by a 
toxin-forming germ which is known as 
Salmonella 'pullorum . Although this germ 
is quite easily destroyed by direct sun- 
light, heat, or disinfectants, it has been 
known to remain alive in soil or manure 
in sheltered places for many days, or even 
months. The primary seat of pullorum 
infection is the ovary of the infected hen. 

“Mode of dissemination. The disease is 
commonly transmitted from the hen to 
the chick by means of the egg. All eggs 
laid by an infected or Carrier’ hen do not 
contain the organism Salmonella pul- 
lorum, but infected eggs, if hatched, pro- 
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duce infected chicks. Such chicks may 
die of the disease any time during the first 
3 weeks of their lives, or they may sur- 
vive to maturity and repeat the cycle by 
themselves producing eggs and chicks in- 
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fected with the organism. Chicks having 
the disease are constantly voiding enor- 
mous number of the germs in their drop- 
pings, thereby spreading the infection. 
The hatching of infected eggs in an incu- 
bator or under a hen may result in the 
transmission of the disease to other chicks 


hatched from uninfected eggs in the same 
incubator or brood. Infected chicks 
placed in a brooder house with healthy 
chicks will spread the disease. In the case 
of the hatchery chicks, however, the dan- 
ger of acquiring the disease is multiplied 
bv the fact that the eggs for hatching are 
frequently assembled from a number of 
flocks, and if one or more of these flocks 
happen to be harboring the infection, the 
entire output of the incubator is exposed 
to the menace of the disease. Many pro- 
gressive hatcherymen have already rea- 
lized the importance of taking the initia- 
tive in protecting their customers from 
pullorum disease by requiring the flocks 
which supply them with eggs to be tested 
for the presence of puflorum-disease car- 
riers and by using proper hygienic meas- 
ures in their hatcheries." 

Coccidiosis is an infectious disease com- 
mon in both domestic and wild birds and 
caused by protozoan organisms of which 
6 or 7 species are concerned. In Oregon 
it is reported to be the most widely spread 
parasitic disease of fowls. The organisms 
are spread by the feces of infected fowls. 
Cecal coccidiosis is usually characterized 
by bloody diarrhea and is most frequent 
in young pullets. No direct remedy is of 
avail. As soon as an outbreak of the dis- 
ease appears the daily removal of litter 
and droppings should begin and should 
continue for 5 to 7 days. The droppings 
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should be removed not only from the floor 
but also from the perches, crossbars and 
other flat surfaces. As disinfectants cresol 
or other coal-tar creosotes in strong hot 
solutions may help materially. If all in- 
fected birds are confined and the drop- 
pings thus disposed of for several days 
the outbreak may be checked. This dis- 
ease is widely distributed throughout the 
country. 

Fowls are subject to various kinds of 
intestinal worms. Carbon tetrachloride 
and tetrachlorethylene have attracted at- 
tention as efficient in the expulsion of 


. mites probably gain entrance to the body 

in the food. 

Scaly Legs is caused by a mite known 
as Cnernidocoptes mutans, which burrows 
underneath the skin of the legs and sets 
up an irritation which leads to an exuda- 
tion of fluid, which becomes gummy on 
drying. The mites remain under these 
crusts. Affected birds should be removed 
from the rest of the flock, and the roosts 
and woodwork of their quarters should be 
treated with boiling water or whitewash 
to which a little carbolic acid has been 
added. The scales should be removed 
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these parasites. Fortunately chickens and 
turkeys are tolerant of carbon tetra- 
chloride in 1 to 3 c-c. doses in capsules. 

Internal Chicken Mite (Cytodites 
nudus) is white in color and barely visible 
to the naked eye. The mite is found in 
the lungs, air sacs, windpipe and in the 
body cavity of the common fowl and 
other domestic birds. It occurs in a num- 
ber of widely separated localities, and 
may be considered of rather frequent 
occurrence. According to some authors 
the presence of the mites may cause a 
cough and strangulation of the birds, 
accompanied in some instances with 
diarrhea. The mites have been found, 
however, in healthy fowls, and it must 
therefore remain doubtful whether the 
mites are the cause of serious disease. The 


and exposed surfaces treated with crude 
petroleum. 

Another form of the disease known as 
depluming scabies attacks the feathers, 
causing them to break off near the skin. 
The disease begins at the rump and 
spreads from there to all parts of the 
body. It is due to a mite closely related 
to that which causes scaly legs. Affected 
birds should be isolated, and the diseased 
areas may be rubbed with the carbolized 
ointment recommended for scaly legs. 

Favus, also known as white-comb or 
baldness, is due to the same fungus which 
causes one form of ringworm in mam- 
mals. The disease appears first upon the 
comb and neck as yellowish-gray areas of 
circular or irregular outline. As the dis- 
ease progresses the skin becomes covered 


404 


MODERN FARMERS’ CYCLOPEDIA OF AGRICULTURE 


with a crust sometimes % of an inch in 
thickness. The feathers fall off from af- 
fected areas, leaving the skin bare. Favus 
is contagious and should be treated ac- 
cordingly. Affected areas may be washed 
with warm water, so as to render the re- 
moval of the crust easy, and the parts 
may then be treated with tincture of 
iodine. 

Lice Mites and Ticks. Chickens are 
attacked by a considerable number of 
parasitic insects and mites. Among the 
species which are most common on chick- 
ens, mention should be made of the 
chicken flea, chicken tick and various spe- 
cies of chicken lice. These pests when 
present in great numbers constitute a 
serious drain upon the energy of the birds 
and cause considerable irritation of the 
skin. 

Disinfection. Henhouses which have 
become infested with lice, mites or ticks 
sometimes resist all attempts at disinfec- 
tion, and if the structures are not espe- 
cially valuable, it may be well to burn 
them and build a new structure on fresh 
uninfested ground. Where such method is 
not practicable, the walls may be sprayed 
with kerosene or treated with whitewash 
to which carbolic acid has been added in 
the proportion of 4 ounces to 1 gallon of 
whitewash, or if the houses are air-tight, 
they may be thoroughly fumigated with 


sulphur. As a general spray for infested 
poultry houses anthracene oil or paraffine 
oil emulsion are efficient. Black leaf 4G 
applied to the roosts in a thin layer just 
before roosting time is a good treatment 
for all kinds of lice except the head louse. 
The Florida Station report that 
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about 12 million ducks are raised annu- 
ally from a stock which at the start of 
the breeding season numbers 2% million 
as reported by the 260,000 farmers who 
grow ducks. 

Among the 11 breeds of ducks recog- 
nized in the U.S. a few notes may be 
given on the most important ones. "The 
meat class includes the Pekin, Aylesbury, 
Muscovy, Rouen, Cayuga, Buff and 
Swedish. The Indian Runner and its off- 
shoot, the Khaki-Campbell, are the only 
egg-type breeds. The remaining breeds, 


is not so popular in this country. The 
color is white, the size about equal to the 

Pekin. 

The Rouen resembles the Pekin in size 
and form. The back of the drake is gray 
mixed with green, somewhat like the wild 
Mallard. It may exceed the Pekin in 
weight but does not make as rapid gains. 

The Cayuga is black, early maturing 
and suitable for production of green 
ducks, but on account of its color not so 
popular on the market as the Pekin. 

The Muscovy occurs in white and dark 



EAST INDIA DUCKS 


such as Call, Crested White and Black varieties. Crosses with other ducks are 
East India, are ornamental. All these usually sterile. The body is long and 
breeds, except the Muscovy, are derived broad. Standard weight of the drake is 
by selective breeding from the wild Mai- 10 pounds and 7 pounds for the duck, 
lard, which itself has been domesticated. Its wings may be clipped to prevent it 
The Muscovy is of South American origin, from flying away. The call is not the 

Pekin is practically the only breed by noisy quack of other ducks but a sort of 
which the commercial growers set store, wheezy sound. 

and is by all odds the most popular duck Indian Runner occurs in 3 color pat- 
on general farms. They make rapid gains terns, fawn, white and penciled. The 
to a weight of 4% to 6 pounds at the age birds are much smaller than the meat 
of 9 to 13 weeks when they are sold as breeds, attaining a weight of only 4 
“green ducks.” The chief centers of com- pounds. The Runner and the Khaki- 
mercial duck farms are Long Island and Campbell are hardy, good foragers, make 
certain localities in the vicinity of New broilers of 3 pounds weight at 6 weeks of 
York City, Philadelphia and Boston, age and lay up to 200 eggs a year. The 
These intensive duck-rearing enterprises eggs weigh 32 ounces to a dozen. In New 
are made possible for the reason that Jersey the average egg yield of 2 flocks of 
hicks are less subject to disease than Khald-Campbell ducks was 200 for the 
chickens, endure confinement better and first year and good production continues 
are more easily handled in brooders. The for 3 or 4 years. The total weight of the 
?> ekin are of a creamy- white color, yellow eggs produced by these ducks is consider- 
. kin and shanks, are hardy, non-broody ably greater than that of the egg breeds 
and good layers. , of fowls. .... .. 

The Aylesbury in England occupies None of the domestic ducks is really a 
the same place as the Pekin with us, but good brooder. Often they make no pre- 
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tense of building a nest but lay their 
eggs, if unconfined, here and there, one 
in a place, on the ground, in water or 
wherever the idea occurs to them. On 
general farms duck eggs are commonly set 
under hens. Hens make good stepmothers 
for the ducklings, although sometimes 
showing displeasure at the aquatic habits 
of the ducklings. On special duck farms 
the most modern appliances for artificial 
incubation and brooding are in use. . The 
period for incubation for duck eggs is 27 
or 28 days, sometimes 30. On farms any 
of the meat breeds of fowls make good 
duck mothers. 

For a long time it was a moot point 
among duck raisers whether success with 
ducks depends on their having access to 
ponds or running water. Prominent 
breeders such as J., Rankin stoutly main- 
tain that ducks are not to be pampered 
by indulgence in aquatic sports, that 
water for bathing purposes is not at all 
essential for them, but that an abun- 
dance of fresh water for drinking must 
be provided. But recent opinion veers in 
the other direction. As stated by A. R. 
Lee “the most desirable site for a duck 
farm is on a light, sandy soil with a gentle 
southern slope, leading to a stream so that 
the pens for the breeding ducks may be 
extended 25 feet or more into running 
water. The fertility of the eggs is higher, 
as a rule, if the birds have access to water. 
A natural supply of water lessens the 
labor and is therefore almost essential to 
commercial duck farming." 

Ducks differ from chickens in that they 
have no crops and their food goes directly 
into the stomach. On this account ducks 
require that a much larger proportion of 
their food be soft. In fact dry, hard grain 
should be reserved almost entirely for ma- 
ture birds. In a feeding program, as out- 
lined by the Department of Agriculture, 
“The principal part of all duck rations is 
fed as a wet mash, usually mixed in dough 
mixers or in good-sized mixing machines. 
For breeding ducks a light feed of whole 
corn is ordinarily used with the mashes. 
All duck rations are mixed with green feed 
or with cooked vegetables substituted for 
the green feed. Green feed consists of 
creek grasses, alfalfa, clover, young corn, 
rye, cowpeas, or any other available green 
feed, cut up — usually with a machine — in 
lengths of about one half inch. Rye is 
one of the first green feeds available in 
the spring and is followed by alfalfa and 
oats and then by fodder corn. Rape may 
be sown in August for late feeding and is 
usually available until freezing weather. 


Alfalfa-leaf meal may be used in the 
mash, and if no green feed is available, 
cooked vegetables may be used at the 
rate of one fifth of the mash. Commer- 
cial duck feeds are quite commonly used 
for starting the growth of the ducklings 
and are also used for older ducks by many 
growers. 

“Ducklings are usually fed as soon as 
they are put in the brooder houses. For 
the first 5 days they should have a moist 
mash consisting of 35 per cent yellow 
cornmeal, 31 per cent bran, 10 per cent 
flour or middlings, 5 per cent alfalfa-leaf 
meal, 5 per cent dried milk, 5 per cent 
meat scrap, 5 per cent rolled oats, 3 per 
cent sand, and 1 per cent salt. One per 
cent of cod-liver oil should be mixed with 
this mash, the oil being mixed with not 
more than 2 weeks' supply of the feed at 
one time. 

“Infertile incubator eggs may be used 
in place of the milk in this ration at the 
rate of two eggs, boiled hard and crum- 
bled, to each quart of feed. 

“The ducklings are usually fed all they 
will clean up, four times daily, until they 
are 2 or 3 weeks old, and then three times 
daily until they are marketed. Sand or 
grit should be kept before them at all 
times. When they are 2 to 3 weeks old 
the mash may be replaced by one con- 
sisting of 45 per cent cornmeal, 24 per 
cent bran, 10 per cent flour, 10 per cent 
meatmeal, 5 per cent ground oat groats, 
3 per cent ground limestone, 2 per cent 
dried milk, and 1 per cent salt. Green 
feed to the amount of 10 per cent of the 
mash, by bulk, should be added to the ra- 
tion when the ducklings are at this age, 
and the cod-liver oil omitted. When the 
ducklings are about 6 weeks old, or when 
they are well feathered, they should have 
a fattening ration of 50 per cent corn- 
meal, IS per cent bran, 13 per cent flour, 
12 per cent meatmeal, 5 per cent ground 
oats, and 2 per cent dried milk, with 10 
per cent of the bulk of the mash, in green 
feed, added." 

The very great value of animal feed for 
ducks was strongly brought out in experi- 
ments reported by the New York State 
Station. At that Station a ration was fed 
in vdiich % the protein contained was de- 
rived from animal meal. This w r as com- 
pared with a ration containing the same 
amount of protein but derived wholly 
from vegetable sources. At 7 weeks of 
age the ducklings fed the animal meal 
ration weighed 3 pounds each and on the 
contrasted ration 1 pound each. At 9 
weeks of age the ducks on the animal 
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meal ration weighed 4.5 pounds each and 
on the contrasted ration 1 % pounds each. 
At 11 weeks of age the weights were 5 
pounds each on the animal meal ration 
and but 2 pounds each on the other ra- 
tion. In this experiment the average 
weight of 3 pounds each was reached 8 
weeks sooner by the ducklings fed the ani- 
mal meal ration than on the contrasted 
ration. 

In another experiment at the same sta- 
tion ducklings fed a ration made up 
wholly from vegetable sources failed to 
thrive and nearly y 2 the flock died before 
they were 4 weeks old and the gains were 


progressive befouling of yards, and the 
development of disease will thus in large 
measure be avoided. For the most part 
the Long Island cluck farms have sandy 
yards with slight slopes leading to an inlet 
from the sea. They are therefore cleaned 
by the rise and fall of the tide. All parts 
of the _ yard above tide water must be 
otherwise cleaned, by scraping off the top 
surface if necessary. Ducklings are per- 
mitted access to water from the age of 6 
or 7 weeks, and in that way keep the 
feathers clean. 

The consumer demand for duck eggs 
and duck meat is limited and rather sea- 
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very small Similar ducklings getting 
meat meal in the ration all lived and 
thrived. When bone ash was added to 
the ration of vegetable origin so that the 
mineral constituents were equal in quan- 
tity to that contained in the animal ra- 
tion, the gains were better than on a grain 
ration alone, but were still inferior to the 
gains made on the meat meal ration. 
From these and other experiments at the 
station, in which 170 ducklings have been 
experimented upon, it would seem that 
animal matter either in the form of meat 
meal or ground bone, fresh meat, or some 
other form, is absolutely essential to the 
healthy and rapid growth of ducklings. 

On general farms duck yards and duck 
pastures should be occasionally plowed up 
and planted to forage or other crops. The 


sonal. Though duck eggs weigh one-fourth 
more than hens' eggs they fetch no more 
on the market except in the Easter season 
for only a few weeks. Market prices for 
duck eggs are best from December to 
April. Ducks may be raised with profit 
on general farms either for meat or eggs 
but best results should not be expected 
from allowing them to range at will with- 
out attention to their care and feeding. 

While ducks are far less subject to dis- 
ease than chickens, they are sometimes 
afflicted with cholera and other troubles 
which are discussed under Chickens. 

GEESE 

Geese may be raised in all parts of the 
U.S. but the center of production is in 
the Middle West, particularly in Iowa, 
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Minnesota, Illinois, Wisconsin, Missouri 
and other neighboring States. According 
to the 1940 Census something over a mil- 
lion geese are raised annually. Only about 
one farmer in ten keeps geese and there 
are no special goose farms of commercial 
size. This is due to the monogamous na- 
ture of geese. The Canada goose is strictly 
monogamous and so are some ganders of 
other breeds. At most ganders will mate 
with only 4 or 5 geese, and pair or trio 
matings are better. This trait entails the 
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maintenance of a number of expensive 
ganders if the industry is to be conducted 
on a large scale. Moreover their feeding 
habits militate against success with large 
flocks. Geese are primarily grazing birds. 
Good pasture and water are their chief 
needs. They are as able to live exclu- 
sively on pasturage as are sheep. Geese 
graze t so closely that they may even kill 
the grass unless a system of pasture rota- 
tion is adopted. 

It is practically impossible to raise gos- 
lings without grass or other vegetable food 
such as clover, roots or cabbage. Geese, 
like ducks, have no crop and require soft 
food and at frequent intervals. Geese do 
not become mature until the second or 
third year. Good results from breeding 
are not to be expected from younger 
birds. In fact the eggs of younger geese 
may not be fertile. Under favorable con- 
ditions they live on to an extremely old 


age, 50 to 75 years or older. Some geese 
continue to lay and may be kept for 
breeding purposes till 25 years old, but 
ganders should not be kept past the age 
of 7 or 8. Both sexes are feathered al- 
most exactly alike, but the ganders have 
longer necks and higher pitched voices 
than the geese. Geese are raised mainly 
for their flesh and feathers. Most of us 
can perhaps recall featherbeds and feather 
pillows, and perhaps have seen the opera- 
tion of plucking the feathers from the un- 
willing birds. Among the foreign-born in 
cities goose-fat is often substituted for 
butter. Goose flesh never brings as high 
price as fowls. 

The European “old gray goose” of 
Mother Hubbard tales, is the ancestor of 
all six breeds of geese now raised in the 
U.S. 

The Toulouse is perhaps the heaviest 
breed, the gander reaching 25 pounds. It 
matures slowly and requires a thorough 
fattening in order to look v r ell on the 
market, and is characterized by an ab- 
dominal pouch. Toulouse geese usually lay 
more eggs than the Embden or African, 
but fewer than the China variety. They 
are gray with a square body. 

The Embden resembles the Toulouse in 
shape but is pure white. The body is car- 
ried a little higher from the ground. This 
breed lays earlier than the Toulouse and 
the eggs are larger. 

The African is dark gray in color with 
a brown stripe down the back of the neck. 
The head bears a knob at the base of the 
bill and a dewlap under the throat. 

The China breed (brown and white) 
are smaller, weighing about 16 pounds at 
maturity. They are early, prolific layers. 
The body is carried very erect. The lay- 
ing season extends from January to June. 
They are perhaps the noisiest of all the 
kinds of geese. 

The Canada wflld goose is of a quite 
different species but has been widely do- 
mesticated. It must be kept in close con- 
finement to prevent escape to natural 
wild existence again. This goose is often 
crossed with African, Embden and Tou- 
louse breeds to produce a mongrel goose 
for the early market. This cross gains 
weight rapidly and has a delicious flavor. 
The hybrid is usually sterile. The Can- 
ada goose lays only 6 to 8 eggs per season 
and broods her own eggs. 

Like ducks, which are useful in destroy- 
ing dandelions in yards, geese are often 
kept in the South to destroy weeds and 
grass in cotton fields, and in some North- 
ern States for weeding strawberry beds. 
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The breeds of domestic geese lay from 
10 to 50 eggs per season. The period of 
incubation is 30 to 35 days, the larger the 
breed the longer the period. About the 
first of February is early enough to set 
the eggs either under hens, geese or in 
incubators. As a rule goslings should not 
be hatched before the appearance of green 
grass, since food of this kind is quite 
necessary to their rapid and healthful 
growth. If set under hens they may not 
be covered so successfully as under the 
mother goose and some delay in hatching 
may occur. There is considerable varia- 
tion in the fertility of goose eggs but usu- 
ally it is very high. 

Goslings need no food for the first 36 
to 40 hours after hatching. For the first 
3 or 4 days they may be fed like young 
ducks, or stale bread soaked in milk with 
a little scalded cracked corn added and 
chopped grass. If they receive an abun- 
dant supply of green grass they may re- 
quire no other feed after the first 2 or 3 
weeks. For small farm flocks of mature 
geese a ration of moist mash consisting 
of 3 /s shorts and % yellow corn meal, is 
recommended. The Department of Agri- 
culture describes “another method which 
produces a much better fattened goose 
but involves considerably more work is 
to stuff large geese with noodles three or 
four weeks. From 8 to 10 geese are con- 
fined to a pen about 8 by 12 feet, which 
is kept heavily bedded with fresh oat 
straw. The feeder sits oh a box in one 
corner of the pen, holds the goose between 
his legs and stuffs it with noodles, usually 
beginning by feeding from 3 to 5 noodles 
three times daily and gradually increas- 
ing to 6 or 7 noodles five times daily at 
four-hour intervals. The noodles are 
made of scalded com meal, ground oats, 
ground barley, and ground wheat or 
wheat flour, about equal parts of each 
being used. Add salt as for bread, thor- 
oughly mix the feed, and put it through 
a sausage stuff er, cutting the product into 
pieces 2% or 3 inches long. ^ Boil them 
from 10 to 15 minutes, or until they float, 
in # a wash boiler containing a wire rack 
which stands 1% inches above the bot- 
tom of the boiler. Dip the noodles in 
cold water and roll in flour to keep them 
from sticking together. Pour hot water 
over the noodles just before they are fed 
to make them slippery and keep them 
warm. The number of noodles fed de- 
pends on the size and condition of the 
bird and the judgment of the feeder. The 
noodles are put into the mouth, one at a 
time, and worked down by using the 


hands on the outside of the neck. At the 
next feeding time, if any feed can be felt 
in the crop, no noodles are given; other- 
wise the bird will go off its feed. Keep 
plenty of drinking water before the 
geese." 

. For so-called green geese the most ac- 
tive demand is at Thanksgiving and 
Christmas. If properly forced, ten-weeks 
old goslings of the large breeds should 
have attained a weight of 10 pounds. 

_ Diseases. Geese are little subject to 
disease. ^ Occasional outbreaks of cholera 
appear in a form resembling that in fowls. 
For a discussion of this or other goose 
diseases, see under Chickens. 

GUINEA FOWLS 

Guinea fowls, commonly known as 
keets from their persistent" call, are but 
little grown commercially, but small flocks 
of 2 to 7 or S birds are to be found on 
farms, pretty generally scattered over 
the country but especially in Missouri, 
Oklahoma, Texas, North Carolina, South 
Carolina, Tennessee, Mississippi, etc. 
Over 125,000 farmers report raising them. 
Guineas are grown chiefly for their flesh 
for which there is a rather active demand 
in _ the hotels and restaurants of large 
cities on account of its gamy flavor. They 
are exasperatingly noisy birds but this 
noise may be turned to good account on 
farms where chickens and turkeys are 
allowed to range at will At the sight of 
hawks or other enemies the guinea sets 
up such a clamor that other poultry, as 
well as the farm family, are warned and 
the enemies frightened aw T ay. 

Domesticated guineas appear in three 
varietal colors, pearl, white and lavender. 
The Pearl Guinea is best known for its 
dotted purplish-gray plumage. The hen 
may lay 20 to 50 eggs before becoming 
broody. The eggs weigh about 1% 
ounces each, are of a spotted cream color, 
and more sharply pointed at the small 
end than are hen’s eggs. The incubation 
period is about 26 days. Guineas are 
usually monogamous but may mate in 
the proportion of 1 male to 2 to 8 females. 
Their food may well be the same as for 
turkeys. The crop is small and when 
young the birds require feeding more 
often than chickens. Mature guineas are 
wide rangers and may be depended upon 
to pick up most of their ration ^in the 
form of weeds, grass, seeds and insects. 
At the age of 6 to 8 weeks guineas fly 
into trees to roost in response to their 
wild instinct, and unless induced to come 
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into poultry houses along with the hens, 
may become very hard to catch. 

Late summer and fall is the regular 
marketing season for guinea fowls. At 
that time young birds weighing about 2 
pounds are in greatest demand. Old birds 
are pretty dry and tough eating. 

PIGEONS 

The almost innumerable breeds of do- 
mesticated pigeons have all descended 
from the Blue Rock pigeons ( Columba 
livia) of Europe. Experiments in cross- 
ing and in the production of varieties 
have been in active progress ever since 
the days of Darwin by naturalists and 
bird fanciers. Pigeons have, therefore, 
served the purpose of furnishing the basis 
for many scientific discoveries regarding 
the effects of crossing, inbreeding, varia- 
tion and transmission of acquired charac- 
ters. The number of breeds is in excess 
of that of all other domesticated birds. 
Many are bred for peculiar habits, or spe- 
cial ornaments on the head, beak, neck 
or legs, or for peculiar plumage or fleshy 
growths. This article is confined, how- 
ever, to the farm or economic side of 
pigeon raising and cannot be concerned 
with the numerous breeds from the stand- 
point of a fancier. 

Squabs have been defined as “young 
pigeons which are marketed before they 
are ready to leave the nest, usually at 
from 25 to 28 days of age, when they 


weigh from 12 to 24 ounches each.” Ac- 
cording to the Bureau of Animal Indus- 
try, the King, Came.au, Mondaine and 
Giant Homer are the preferred breeds 
for squab production. Several other 
breeds and crossbred birds are less exten- 
sively used in raising squabs. 

Pigeons lay 2 eggs for each setting. 
Each female may lay 2 more eggs before 
the young pigeons of the first laying are 
fully feathered. The incubation period is 
16 to 18 days and incubation is generally 
done by both parents, the male alternat- 
ing with the female in covering the eggs. 
Pigeons are monogamous, a male mating 
with one female. When the breeding 
stock is carefully selected for prolificacy 
each pair should produce 12 squabs a 
year in 6 settings. 

As observed by A. R. Lee, “The hen 
pigeon usually lays one egg, skips a day, 
and then lays again. If more than two 
eggs are laid it is advisable to remove the 
extra ones, as a pair of pigeons can raise 
only two good squabs at one time. The 
second egg usually hatches a day after 
the first. The smaller squab in the nest 
is likely to be the female, so when saving 
for breeders do not save only the larger 
squabs from the nest as this will give a 
much larger percentage of males among 
the young breeders. Both parents build 
the nest and take turns sitting on the eggs 
and feeding the young until they are mar- 
keted or until they are able to take care 
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of themselves. The hen often lays an- 
other setting of eggs when the squabs are 
from 2 to 3 weeks of age and leaves the 
feeding of the squabs from then on largely 
to the male. Double nests are provided 
for each pair to discourage the hen from 
laying again in the same nest with the 
squabs since she would be disturbed by 
them during the incubation period. 

“Squabs are reared and fed by both of 
the parent birds on a thick, creamy mix- 
ture called pigeon milk, produced ‘in the 
crops of the pigeons. Pigeons usually 
feed their squabs shortly after they them- 
selves are fed and should not be disturbed 
at that time. Care should always be 
taken not to frighten pigeons, and squabs 
should not be disturbed any more than is 
necessary. In case a squab dies during 
the first week or 10 days, another single 
squab may be placed in the nest, pro- 
vided the two are about the same size. 
This procedure gives the pigeons without 
squabs a chance to begin producing again 
sooner than they would otherwise. It 
requires from 24 to 30 days for a squab 
to reach market age, the time varying 
with the size of the breed.” 

A pigeon feed recommended by the 
Bureau of Animal Industry contains in 
parts per weight, 35 of whole yellow corn, 
20 of Kafir and cowpeas, 15 of hard 
wheat, 5 of oat groats and hempseed. 
Squab raisers do not give pigeons green 
or mash feeds but insist on hard, dry 


whole grain feeds. It is urged that the 
ration should carry 15 to 20 per cent of 
protein. A recommended mineral mix- 
ture contains oyster shell, limestone, char- 
coal, ground bone, salt and Venetian Red. 

The buildings and plant for pigeon 
raising will depend entirely upon the ex- 
tent to which one wishes to engage in the 
business. The enterprise can be con- 
ducted on a small or relatively large scale. 
In any case sanitation is as important as 
with chickens. Squabs are more subject 
to fatal disease than are the mature birds. 
The buildings must be dry, sunshiny, well 
ventilated but free from bad drafts. 
Yards, floors and walls of buildings may 
be cleaned and disinfected as recom- 
mended for poultry houses. Twice a 
year a thorough house-cleaning should be 
done, all parts being sprayed with white 
wash or hot lye water. For lice in the 
nesting boxes spray with creosote oil, 
crude oil or kerosene emulsion. 

Diseases. Pigeons are subject to a 
number of diseases most of which occur 
in chickens and other domesticated birds. ' 
Roup, fowl pox and canker are discussed 
under chicken diseases. The same refer- 
ence applies also to lice, ticks, mites and 
intestinal worms as they occur in pigeons. 
Wing disease in pigeons is characterized 
by a stiffening of the joints due to a 
tumor at this point. It may result from 
a strain or injury. If the affection is 
observed soon after its first appearance 
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it may be successfully treated by painting 
with iodine. 

TURKEYS 

The turkey is native to America. Four 
wild species or varieties have been re- 
ported as existing in the U.S. in the early 
days, but probably all four were de- 
scended from the Mexican wild turkey. 
The wild turkey is still a noble game bird 
in many States and is frequently used for 
infusing new blood and hardiness into the 
domesticated varieties. Tradition and ex- 
- eellence unite in placing the turkey above 


early in the season. It is a very beautiful 
bird in its pure white plumage. This 
white variety is supposed to have origi- 
nated as a sudden mutation from the wild 
form or from the Bronze. 

The Narragansett has a metallic black 
plumage with gray edging, with none of 
the iridescence of the Bronze. In size it 
comes between the White and Bronze 
breeds. The Narragansett, as the name 
might indicate, became a favorite bird in 
Rhode Island, but has been largely re- 
placed by the Bronze in other localities. 

According to the 1940 Census 28 million 
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all other birds to grace the table at 
Thanksgiving and Christmas, and those 
seasons usually mark the highest prices 
for this fowl. But of late years the tur- 
key has become practically a year-round 
meat delicacy. 

Six standard breeds of turkey are grown 
in this country, of which the Bronze, 
White Holland and 'Narragansett are 
leaders, while the Black, Slate and Bour- 
bon Red are to be seen in smaller num- 
bers. 

The Bronze is the largest, most vigor- 
ous and most familiar breed, and most 
nearly resembles the wild species. The 
adult gobbler weighs up to 36 pounds and 
the hen 20. It seems to be a little more 
resistant to diseases than other breeds. 

The White Holland turkeys are good 
layers but occasionally do not want to sit 


turkeys were raised in the U.S. during the 
previous year on 443,000 farms. Texas 
leads in turkey production, followed by 
California, Oklahoma, Minnesota, North 
Dakota, South Dakota, Kansas, etc. The 
breeding stock retained on farms number 
about 4% million. While turkeys are 
raised in every part of the country, what 
might be called the turkey belt of the U.S. 
extends from Minnesota to Texas. 

As was the case with chickens and 
ducks, turkeys were formerly raised 
merely as a small side line on general 
farms. It was stoutly maintained to be 
impossible to raise them successfully in 
houses or in confinement.. Early experi- 
ments indicated that the eggs of turkeys 
laid in confinement were infertile to the 
extent of 50 per cent. Turkeys naturally 
took to trees for roosting places and, 
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after they had “thrown the red/" asked 
little of man for care or further provision 
of food. In Rhode Island it was reported 
that turkeys allowed to roost in trees 
kept in a more thrifty condition than 
when forced to roost in even the most 
comfortable modem poultry houses. It 
was concluded, therefore/ that turkey 
raising simply demanded care in feeding 
and management of the young poults, and 
that after they had become partly de- 
veloped the less attention given them in 
the way of buildings and confinement the 
better. Under such a system, or lack of 
system, turkey raising * could never be 
anything but an incidental feature of 
farming. 

The turkey hens are extremely furtive 
and secretive in choosing a place for a 
nest. These nests might not be easily 
found by the farmer, but the eggs and the 
young poults become the prey of prowling 
animals. Moreover the hen turkey, with 
a certain lack of maternal wisdom, was 
prone to take her young along with her 
as soon as they could walk, on her early 
morning forays in search of grasshoppers 
and other provender. Such journeys were 
often fatal to the little poults since they 
are extremely sensitive to wet and cold 
for the first 2 or 3 weeks. 

In order to collect the eggs regularly 
and hold them for incubation, it is neces- 
sary to keep the breeding flock in confine- 
ment during the laying season. The 
Kansas Station found * that crops grown 
on soil deficient in manganese when fed 
to turkeys may reduce the fertility of the 
eggs to a very low level and that it is 
necessary in such localities to add 8 
ounces of manganese to each ton of the 
mash feed. The mash recommended for 
laying turkeys contains ground corn, 
wheat and oats, bran and alfalfa leaf 
meal, together with meat scraps, fish 
meal, soybean meal, lime salt, fish oil and 
a trace of manganese sulphate, 

. Turkey eggs require turning 3 or 4 
times a day during the early stages of in- 
cubation, Brooder equipment for turkeys 
may be identical to that for chickens, and 
the same is true for feed troughs, water 
fountains and sanitation. A temperature 
of 90° to 95° at the edge of the hover is 
satisfactory. Poults hatched in April or 
May in Kansas require heat in the 
brooder for about 6 weeks. “When poults 
no longer require supplementary heat 
they may be turned out to range. The 
plot of ground selected for this purpose 
should not have been frequented by any 
other kind of poultry for at least 3 years/" 
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The Kansas experience gives no support 
to the notion that turkeys should be fed 
a special fattening ration for a few weeks 
before marketing. The regular mash ra- 
tion may be continued. 
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In tests in Washington, turkeys that 
had been fed a high protein ration up to 
10 weeks of age consumed less protein 
from that time to market maturity. In a 
comparison of the effect of various grains 
upon the quality of the meat in Wyoming, 
it appeared that oats produced a better 
aroma in the roasted fowl, that corn-fed 
birds were slightly tenderer, and that oats 
and corn produced a relatively soft body 
fat. When yellow corn was compared 
with proso millet in North Dakota in 
turkey rations, the results were in favor 
of proso millet. The regular dry mash 
without further manipulation proved su- 
perior to the same material molded into 
pellets. The New Jersey Station recently 
reported results of a comparison of two 
methods of handling turkeys, semi-con- 
finement in fenced yards with some green 
feed vs. complete confinement on wire sun 
porches and roosting shelters. “Turkeys 
reared in total confinement present spe- 
cial problems to the growers which in- 
clude deformed heels, legs and feet, breast 
blisters and feather picking/" Overcrowd- 
ing seems to be one cause of feather pick- 
ing. The birds apparently use each 
others" tail feathers as a means of clean- 
ing their beaks after eating the mash. 
Tightly stretched wires over the feeding 
troughs supply the turkeys with suitable 
beak wipers. 

Sanitation in turkey quarters requires 
the same treatment as needed in chicken 



* ' j 





POULTRY — TURKEYS 


417 


houses. Concrete floors may be sterilized 
with the blow torch. At the end of each 
brooding season the houses must be thor- 
oughly cleaned, then scrubbed with a hot 
lye solution, then sprayed with cresol or 
other equally good disinfectant. While 
in operation the brooder houses should be 
cleaned and the litter changed once a 
week. 

Diseases, Turkeys are attacked by 
most of the diseases that trouble chickens. 
These diseases have been discussed in con- 
nection with chickens. Blackhead is espe- 
cially serious in turkeys. The disease is 
caused by a protozoan parasite ( Histo - 
monas meieagridis) which attacks the in- 
testines and liver and becomes widely 
distributed by means of the droppings 
of infected turkeys. Blackhead attacks 


young birds as well as mature fowls. 
Symptoms are profuse diarrhea and often 
a discoloration of the head which gives it 
its name. Since both adult chickens and 
turkeys may be carriers of blackhead, the 
Nebraska Station recommends as preven- 
tive^ measures, artificial incubation, brood- 
ing in a strictly isolated enclosure, keeping 
poults at least to 12 weeks of age on 
ground not contaminated by chickens or 
turkeys, and the use of feeding and water- 
ing equipment especially designed to pre- 
vent the food and water from being 
befouled. There is no cure for blackhead. 
Sick birds should be isolated and de- 
stroyed, as well as all fecal material. 

For roup, gapes, intestinal worms, chol- 
era and tuberculosis of turkeys see under 
Chickens. 
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DRAINAGE 

Drainage and irrigation are the two 
sides of the problem of artificial watering 
in arid regions. Applications of 6 inches 
to a foot of water at a time, with repeti- 
tions to total a depth of 3 to 6 feet or 
more in a single season may lead to seri- 
ous waterlogging and alkali troubles in 
irrigated regions. Drainage is an absolute 
requirement to prevent such a disaster 
which may mean that the farm is out of 
use for a season or two until it is re- 
claimed by proper drainage. Such has 
been the experience on thousands of acres 
of the irrigation enterprises under federal 
as well as under private control. On the 
Elephant Butte project in New Mexico 
and Texas after the havoc caused by al- 
kali had become only too apparent it was 
necessary to dig 260 miles of open drains, 
10 feet deep and 12 feet wide at the bot- 
tom, to carry out of the 75,000 acres of 
land in the project 270,000 acre-feet of 
strongly alkaline water annually, contain- 
ing 400,000 tons of alkali salts. 

On the Cache la Poudre irrigation dis- 
trict near Greeley, Colorado, the alkali 
threat was obviated by taking time by 
the forelock. An elaborate tile drainage 
system was put in operation by the farm- 
ers 40 years ago and still works perfectly. 
Tiles were laid so as to pick up the seep- 
age from local storage reservoirs and from 
artesian flow. The tiles were laid at a 
depth of 4 to six feet, the largest being 
18 inches in diameter, but 90 per cent of 
them not over 6 inches. This system of 
tiles is so placed as to carry the surplus 
water down the natural slope of the val- 
ley, bringing the water to the surface at 
intervals where it is emptied into irriga- 
tion canals and thus used over and over 
to water the lower-lying farms. 

[ More or less elaborate systems of drain- 
age have long been put in practice on 
various kinds of agricultural land. ) The 
value and necessity of drainage have per- 
haps not been so w r ell recognized as those 
of irrigation in arid regions. The. area of 
arid land which has been reclaimed by 
irrigation up to the present time probably 
does not exceed that of swampy regions 


which could be reclaimed by a proper 
system . of drainage. ; The purposes of 
drainage are manifold. In alkaline soils, 
especially where irrigation is practiced, a 
system of drainage is the only efficient 
remedy for removing the excess of alkali 
from the soil. In swampy land drainage 
is necessary in order to make the soil 
sufficiently firm and dry to be cultivated. 

In order that the soil condition shall be 
favorable for vigorous plant growth it is 
necessary that the texture of the soil be 
sufficiently loose and the upper layer 
sufficiently dry to permit a perfectly free 
circulation of air down to the depths at 
which the majority of the plant roots are 
found. A free circulation of air is re- 
quired in order to carry oxygen, nitrogen 
and carbon dioxid, all of which are neces- 
sary for various reasons to the most ac- 
: tive production of plant substance. It 
will be readily understood that air cannot 
circulate in soil which is already saturated 
with water. 

By a system of underdrainage the level 
of the ground water is lowered, the upper 
layers of the soil become^ drier, and cracks 
are formed so that air is admitted more 
I freely. Such ventilation is especially nec- 
| essary in clay and other heavy soils. 

By lowering the level of the ground 
water in the soil, favorable conditions are 
furnished for the deeper penetration of 
the roots of plants, and as a result the 
plants are better able to withstand 
drouths which may occur later in the sea- 
son. The power of the soil for taking up 
water by capillary action is greatly in- 
creased by withdrawing the underlying 
body of water, and in times of drouth the 
plants are able to obtain more water for 
growth than under conditions where the 
soil was so moist during the early stages 
of growth that the root development was 
confined to the superficial layer of the 
soil With well-drained soils farm work 
such as plowing and cultivating can usu- 
ally be commenced 10 days to 2 weeks 
earlier in the spring than on undrained 
land and can be continued that much 
longer in the fall. 

The soil is made warmer by a proper 
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system of drainage. This phenomenon is 
due to 2 or more effects of drainage. It 
is well known that the temperature^ of 
water is raised with much greater diffi- 
culty than that of soil or other dry sub- 
stances. As the result of removing the 
water from the surface of the soil by 
drainage, the soil absorbs more heat in 
early spring; it is thus possible to sow 
seed under favorable conditions earlier on 
drained than on undrained soil. The most 
important cause of the coldness of wet 
soils consists in the fact that in such soils 
the surface evaporation of water is exten- 
sive, and the heat which has been ab- 
sorbed is lost during such evaporation. 
This is in accordance with the well-known 
phenomenon that all bodies are rapidly 
cooled by the evaporation of water from 
the surface. Observations have shown a 
difference in temperature varying from 
2%° to 12%° F. between drained and un- 
drained soils of the same sort in the same 
locality. The importance of securing as 
high a temperature as possible in soils in 
early spring cannot be overestimated. If 
the soil is too cool various seeds may fail 
to germinate, or may produce only weak 
and stunted plants. With the majority of 
cultivated plants little active growth takes 
place until the soil has attained a tem- 
perature of 48° F., or higher. The differ- 
ence in the length of time required for 
seeds to germinate in cold and warm soils 
is very striking, and may make the differ- 
ence between a profitable and an unprofit- 
able crop. 

All agricultural soils need drainage, but 
the majority of them are sufficiently 
drained by natural means. Experiments 
have shown that the extent of the profit- 
able application of a system of drainage 
has perhaps been underestimated. /Loose, 
sandy soils, in which the level of the 
ground water is very deep, naturally do 
not require drainage. The same is true 
of the soils of the arid and semi-arid re- 
gions, provided an excess of alkali is not 
present. In such soils there is no distinc- 
tion between soil and subsoil, and as a re- 
sult the level of the ground water is under 
ordinary circumstances very low. Steep 
side-hills may be profitably drained with 
broad open drainways, for the purpose of 
preventing excessive erosion and conse- 
quent loss of the fertile superficial layer of 
the soil. Those lands which are periodic- 
ally inundated by floods or are artificially 
flooded for various purposes, as in the case 
of cranberry bogs, require drainage in 
order to prevent stagnation of water in 
the soil and the exclusion of the various 


gases of the air. Tracts of land lying 
somewhat low as compared with the sur- 
rounding land and receiving surface drain- 
age or water by seepage from the higher 
land almost invariably require drainage. 

There are 2 systems of drainage which 
are in general use. One consists in digging 
open ditches which carry the water from 
the highest part of the land to be drained 
to the lowest point, where it is discharged; 
and the other system in the use of tile 
drains placed at various depths beneath 
the surface. The use of open ditches is 
not so satisfactory as tiles, for several rea- 
sons. Superficial soil may be washed off 
into such ditches and lost, and in times of 
flood they have a tendency to increase the 
flood rather than to regulate the flow of 
water. Instead of bare ditches which will 
soon be eroded into ugly gullies, the natu- 
ral shallow-channeled watercourses should 
be utilized for. carrying away the surplus 
water from occasional downpours. But 
these channels should be kept covered 
with their natural or seeded grass and 
should never be plowed. Tile drains, on 
the other hand, do not increase the height 
of spring floods to any great extent, and 
serve as a check upon floods which may 
arise later in the season from excessive 
rainfall. The restraining influence which 
tile drains exercise is due largely to the 
greater water absorbing capacity of 
drained soils. 

Tile should be placed at depths varying 
from 2 to 4 feet beneath the surface, de- 
pending upon the character of the soil. 
In soils which are normally moist during 
the whole season the tile should be placed 
at a greater depth, while in soils which 
are too wet only in the spring it may be 
undesirable to place the tiles lower than 
2% or 3 feet. The size of the tiles used 
will naturally vary according to the 
amount of land which is to be drained. It 
is generally estimated that a 7-inch tile 
will successfully drain 60 acres of land. 
It is ordinarily not advisable to use tiles 
of a smaller size than 3 inches in diameter, 
since smaller tiles are very apt to become 
clogged up by silt. They should be 
squarely and evenly cut across both ends 
and without collars, and should be placed 
in close contact end to end. No space 
should be left between the tiles for the re- 
ception of the water; water penetrates 
the walls of the tiles with considerable 
rapidity, and if spaces are left the soil 
may be carried into the tiles and clog them 
up. Care should be exercised to secure a 
proper grade for laying the whole series 
of tiles for draining a given area. With a 
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grade of 2 inches per 100 feet successful 
conditions are furnished; if the grade is 
less than that, more care must be exercised 
in making the grade perfectly uniform, in 
order to prevent the accumulation of silt 
at points where the grade changes. The 
lines of tiles should be laid at intervals of 
50 to 100 feet, depending on the character 
of the soil. The experiments which have 
been conducted at the stations in various 
States have shown that profitable results 
may be obtained from a system of drain- 
age in a great variety of soils. In the 
sugar soils of the Southern States it has 
been estimated that more benefit is de- 
rived from drainage than from fertilizing. 

FERTILIZERS 

Fertilizers are used in every state to re- 
place the plant food and organic matter 
taken from the soil by continuous crop- 
ping or erosion or leaching of the soil. 
About 8% million tons of fertilizer mate- 
rials are applied to the soil in the United 
States annually. The heaviest applications 
are made in the Southern States and 
generally in trucking regions of the East- 
ern and Northern States. North Caro- 
lina heads the list with the use of a 
million tons per year. Commercial ferti- 
lizers are easier to handle than barnyard 
manure, are more rapid in their action 
and are often required to supplement 
barnyard manure, which does not always 
furnish food to farm crops in the right 
proportions. 

-A “complete” fertilizer contains all 3 
elements — nitrogen, phosphoric acid and 
potash, ; Most of the trade brands of ferti- 
lizers sold on the market are complete 
fertilizers. The amount of each of these 
elements required by different crops varies 
greatly. It may be, also, that a soil is 
already sufficiently fertile in nitrogen to 
produce a maximum crop, but is lacking 
in potash and phosphoric acid. It is plain 
that in such cases a complete fertilizer 
will not be required. One containing pot- 
ash and phosphoric acid will be sufficient, 
and if nitrogen is added it will be of no 
'benefit to the plant and a loss financially. 
A knowledge of the fertilizer requirements 
of different plants, of the soils on which 
the plants are to be grown and of the 
best forms of fertilizers to apply, there- 
fore, becomes essential to the intelligent 
use of commercial fertilizers. In this work 
the most effective fertilizers for use on the 
different crops have been considered under 
the. plants themselves and need not be 
considered here. 

Only general directions can be given 
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as regards the kind of fertilizer likdy to 
be of greatest value on the different soils. 
. Sandy soils are likely to he deficient in all 
3 essential elements. Clayey soils are 
usually abundantly supplied "with phos- 
phoric acid and potash, particularly the 
latter. Limestone soils generally contain 
sufficient phosphoric acid. Many black 
soils are sufficiently rich in nitrogen, but 
are lacking in potash and phosphoric acid. 
The only sure way, however, of telling 
exactly what a soil needs is to grow a crop 
on it and apply the different elements and 
combinations on different parts of the field 
and note the results. There are many 
different forms of nitrogenous, phosphatic 
and potassic fertilizers now on the mar- 
ket. The sources, value and uses of some 
of the more important of these are noted 
below. 

Nitrogenous Fertilizers, The effect 

of nitrogenous fertilizers is to greatly pro- 
mote the growth of stems and leaves of 
plants and to retard the development of 
flowers and fruit. An abundance of nitro- 
gen in the soil is shown by deep green 
colored foliage. If nitrogenous fertilizers 
are applied at about the time the plant 
should bloom new stem and leaf growth is 
likely to follow and the blooming period 
be checked. A lack of nitrogen in the soil 
is generally indicated by a spindling 
growth of a yellow, sickly appearance. 
Nitrogen is the most expensive of the es- 
sential fertilizers. The more usual nitro- 
genous fertilizers found on the market will 
be briefly characterized below. 

Nitrate of Soda. This fertilizer is also 
known as Ghili saltpeter. It exists in large 
deposits in Chili and Peru. As put upon 
the market it is quite uniform in com- 
position, containing about 16 pounds of 
nitrogen in each 100 pounds of nitrate of 
Spda. 

(!) Nitrate of soda readily dissolves in 
water and is immediately available for 
the use of plants. Its effects may some- 
times be seen within 24 hours. • It forms 
no insoluble compound with the soil con- 
stituents, and is therefore easily washed 
out of the soil when applied in excess of 
the needs of the plant. For this reason 
nitrate of soda should not be applied to 
crops much before the time they will be 
able to use it, and better results are 
usually obtained if it is applied in small 
amounts at 2 or 3 different times during 
the growth of the plant rather than all at 
once. It should be applied to the surface 
soil and lightly cultivated in or may be 
applied in irrigation wafer. Nitrate of 
soda is one of the most effective nitro- 
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genous fertilizers when properly handled. 
It should seldom be used in excess of 300 
pounds per acre, and % of this amount is 
usually sufficient. 

Sulphate of Ammonia. This is the 
most highly concentrated form of nitrogen 
used for fertilizing purposes. It is formed 
as a by-product in the manufacture of 
illuminating gas and contains on the aver- 
age 20 pounds of actual nitrogen in each 
100 pounds of material. It acts less 
rapidly than nitrate of soda, but much 
more rapidly than any of the organic 
forms of nitrogen described below. . It is 
readily soluble in water and easily diffused 
in the soil. The nitrogen in sulphate of 
ammonia is about equal in fertilizing value 
to the nitrogen in nitrate of soda. In a 
wet season it is likely to be more beneficial 
than nitrate of soda. Like the latter, it 
should be applied to the soil in the spring 
rather than in the fall, and preferably in 
small amounts as the plants require it. 
Usually not more than 260 pounds of 
sulphate of ammonia should be applied 
per acre, and most crops will not require 
this amount. 

Dried Blood. This is one of the most 
important of the organic nitrogenous ferti- 
lizing materials, as it is the richest in 
nitrogen and decays rapidly in the soil. It 
is obtained from the large slaughtering 
establishments and is made by drying and 
grinding blood. There are 2 grades, the 
red and the black. The red blood is the 
richer in nitrogen and obtained by drying 
with hot water. The black is dried at a 
higher temperature and contains but 6 to 
12 per cent of nitrogen, while the red con- 
tains 13 to 14 per cent. The black blood 
also contains some phosphoric acid, some- 
times as much as 4 per cent, while the 
red contains but a trace. 

Tankage is also a fertilizing material 
obtained from slaughter houses. It is 
variable in composition, being made up 
of refuse meat, fats, intestines, including 
contents, hair, etc. It is usually cooked, 
dried and ground and sold on the basis 
of the nitrogen and phosphoric acid it 
contains. Concentrated tankage contains 
10 to 12 per cent of nitrogen and but a 
small amount of phosphoric acid. Crushed 
tankage varies in the amount of nitrogen 
it contains, from 4 to 10 per cent, and 
may contain as much as 10 per cent phos- 
phoric acid. Crushed tankage has also 
given good results as a pig feed. 

Fish. Fertilizers known as dried fish, 
ground fish and fish guano are derived 
from the by-products of fish canning es- 
tablishments or fish packing houses. They 


consist largely of the skin, bones and offal. 
When dried and ground these fertilizers 
contain 7 to 8 per cent of nitrogen and 6 
to 8 per cent of phosphoric acid, and are 
nearly as valuable as dried blood or tank- 
age. 

Cottonseed Meal is the residue which 
remains after the oil has been extracted 
from cotton seed. It is a rich cattle food 
and one of the best of the vegetable nitro- 
genous fertilizers. It contains about 7 per 
cent nitrogen, 3 per cent phosphoric acid 
and 2 per cent potash. The nitrogen is in 
a less available form than in dried blood 
and the various meat and fish meals. The 
whole cotton seed is sometimes used as a 
fertilizer. It contains considerable oil 
which has no value as a fertilizer, and is, 
therefore, not so valuable ton for ton as 
cottonseed meal. When these products 
can be obtained at a moderate price they 
constitute an excellent fertilizer and are 
largely used in the South. 

Castor Bean Pomace is made from 
castor beans after the oil has been ex- 
tracted. It contains 5 to 6 per cent ni- 
trogen, 2 per cent phosphoric acid and 
about 1 per cent of potash, and makes a 
valuable fertilizer when it can be bought 
at a reasonable price. 

Phosphatic Fertilizers. The role of 
phosphorus in the growth of plants is not 
wholly understood, but no plant will grow 
without it, and it seems to be intimately 
connected with the production of seed. 
There are a number of different materials 
used to supply phosphoric acid to plants, 
but lime compounds of phosphoric acid 
are most common. Phosphoric acid exists 
in fertilizers in 3 forms: “That soluble in 
water and readily taken up by plants; 
that insoluble in water, but still readily 
used by plants, also known as "reverted 7 ; 
and that soluble only in strong acids and 
consequently very slowly used by plants. 
The soluble and "reverted 7 together consti- 
tute the "available 7 phosphoric acid. 77 
Phosphoric acid as it exists naturally in 
bones and rock is insoluble in w r ater, and 
only slowly available to plants. When 
rocks, bones or other materials containing 
insoluble phosphoric acid are treated with 
sulphuric acid the phosphoric acid is 
rendered soluble in water and readily 
available to plants. Such phosphates are 
usually known as superphosphates, or acid 
phosphates, and these are the most valua- 
ble forms of phosphatic fertilizers. 

Phosphatic fertilizers may be applied to 
the soil at any time, since they are not 
washed out by rains or otherwise. The 
insoluble forms should be applied, some 
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time before the crops are sown in order 
that they may become available for the 
use of the plants. **> 

Bones. Ground raw or steamed bones 
are used largely as phosphatic fertilizers. 
They contain 3 to 5 per cent of nitrogen 
and 20 to 25 per cent of phosphoric acid. 
The phosphoric acid in them is in an in- 
soluble form, but when the bones are 
ground they readily decay in the soil and 
the phosphoric acid in them becomes 
available to the use of plants. The finer 
the bones are ground the more rapidly 
they decay, and hence the more valuable 
they are. The steamed bones contain 1 
to 2 per cent less nitrogen than the ground 
bones, but decay more rapidly in the soil. 
Bone black or bone charcoal is used first 
in refining sugar. When it becomes unfit 
for this purpose it is used as a fertilizer. 
It may contain 30 per cent of phosphoric 
acid in a somewhat less available form 
than fine ground bone. 

Rock Phosphates. These are also 
known as mineral phosphates and are 
generally designated by the districts from 
which they come as Florida rock, South 
Carolina rock and Tennessee rock. Other 
forms of mineral phosphates are the 
apatites of Canada, phosphatic slags, etc. 
The phosphoric acid in all these is in an 
insoluble form, and in the untreated state 
they are not much used as yet, even when 
finely ground. They constitute the chief 
raw materials, however, from which super- 
phosphates or acid phosphates are made. 
They contain 25 to 30 per cent of phos- 
phoric acid. When finely ground they are 
often known by the name of floats. 

Superphosphates. Also known as acid 
phosphate, dissolved bone, or bone black, 
dissolved rock, etc. They are made by 
grinding bones and the various rock phos- 
phates and other like materials fine and 
treating with sulphuric acid. This changes 
the insoluble phosphoric acid into soluble 
forms which can be readily used by plants. 
The amount of phosphoric acid in super- 
phosphates varies from 12 to 18 per cent. 
“The superphosphates made from bone 
black and bone ash differ from the mineral 
superphosphates in showing a .higher con- 
tent of 'available' phosphoric acid, an 
average of 16 per cent, which is practi- 
cally all soluble." Bone superphosphates 
contain some nitrogen also, and are some- 
times referred to as ammoniated super- 
phosphates, or other like terms. 

Thomas Slag. Also known as odor- 
less phosphate, phosphoric slag, basic iron 
slag, etc. This is a by-product in the 
manufacture of steel and iron, consisting 


largely of phosphate of lime. The finely 
ground slag contains 19 to 20 per cent of 
phosphoric acid, 6 to 7 per cent of which 
is available. Thomas slag is not used in 
the manufacture of superphosphates, and 
should therefore be very finely ground, as 
the value of the material depends largely 
upon- its fineness. Experiments in Mas- 
sachusetts indicate that Thomas slag and 
dissolved bone black are about equally 
effective. It appears especially suited for 
leguminous crops and may be applied at 
the rate of 600 to 1000 pounds per acre. 

Potash Fertilizers. Potash fertilizers 
are primarily concerned in the production 
of starch in plants and the development 
of fruits and seeds. Nearly all forms of 
potash are soluble in water. The princi- 
pal materials used as potash fertilizers are 
the sulphate and muriate of potash, kainit, 
cottonseed hull ashes, wood ashes and 
tobacco stems. The potash in all these is 
about equally available to plants. Pot- 
ash used as a fertilizer is readily fixed in 
the soil and is not leached or washed out. 
It is. usually recommended that potash 
fertilizers be applied broadcast and 
promptly harrowed in. 

Muriate op Potash contains 50 to 53 
per cent of actual potash. A much higher 
grade is sometimes found on the market. 
The potash fertilizer is largely used for all 
farm crops except tobacco, potatoes and 
sugar beets. With these crops the quality 
is injured by the use of the muriate. 

Sulphate of Potash. This is also a 
product of German mines. High grade 
sulphate contains from 48 to 53 per cent 
actual potash. Some lower grades con- 
tain but 30 per cent of actual potash. 
Sulphate of potash is preferable to muriate 
in growing tobacco, potatoes and sugar 
beets. There is a double sulphate of pot- 
ash and magnesia. These usually contain 
26 to 28 per cent of actual potash, and in 
addition considerable amounts of sulphate 
of magnesia. 

Kainit. This is the most commonly 
used crude potash salt. It contains from 
12 to 14 per cent of actual potash, and 
in addition considerable amounts of com- 
mon salt, gypsum and magnesia. 

Wood Ashes contain when unleached 
from 4 to 7 per cent of potash in one of 
the best forms for the use of plants. 
Leached ashes contain but 1 to 2 per cent 
of potash. Soft wood ashes are also poor 
in potash, and coal ashes are practically 
worthless as regards potash. Wood ashes 
contain also about 2 per cent of phos- 
phoric acid and 32 per cent of lime. 
Lime kiln ashes contain on an average But 


426 


MODERN FARMERS' CYCLOPEDIA OF AGRICULTURE 


1.5 per cent of potash and 1 per cent of 
phosphoric acid. Ashes constitute one of 
the best forms of potash fertilizers and 
should be carefully husbanded under shel- 
ter away from leaching rains. 

Home Mixing of Fertilizers. As be- 
fore noted most of the commercial ferti- 
lizers placed on the market are complete 
fertilizers containing phosphoric acid, pot- 
ash and nitrogen. The buyer must pay 
for all these ingredients, although _ they 
may not be mixed in the most suitable 
proportions for the crop _ he wishes to 
. grow, and it may be that his soil does not 
require all 3 ingredients. The mixed ferti- 
lizers also cost more per ton than the 
several ingredients purchased separately. 
Many farmers have therefore taken to the 
practice of buying the various ingredients 
separately and mixing themselves. It is 
economy . to do so, and generally gives 
very satisfactory results. The home mix- 
ing has an educational value as well. 

In buying fertilizers it is usually 
economy to get the concentrated forms. 
There is less bulk to handle. They should 
be in as dry and finely pulverized condi- 
tion as possible. They handle better and 
contain a larger percentage of valuable 
materials than when lumpy and wet. 
Usually farmers can club together and 
get reduced rates. In mixing place the 
bulkiest fertilizer on a tight barn floor 
first and spread out in a layer 4 to 8 
inches deep. On top of this spread layers 
of the remaining material and then thor- 
oughly mix by shoveling over. If the ma- 
terial is not thoroughly mixed by this 
method it can be throwm through a sand 
sieve. The bulk may be increased by add- 
ing dry road dust to the heap. 

Inspection. In practically all the 
States where fertilizers are sold laws have 
been passed which require that each brand 
put upon the market contain a guarantee 
as to the amount of phosphoric acid, ni- 
trogen and potash it contains and the 
form in which it is found. Usually an ex- 
periment station officer is charged with 
the details of collecting and sampling ferti- 
lizers put upon the market to see that 
the laws of the State are complied with. 
These analyses are published in bulletins 
from time to time and can be obtained by 
any farmer free upon application. Such 
bulletins usually contain comments on the 
actual cash value of the different ferti- 
lizer brands and other valuable information 
regarding fertilizers. Most States require 
a license fee for each brand of fertilizer 
put upon the market. 


GYPSUM 

Also known as land plaster, is a sulphate 
of lime in combination with water. It 
contains about 33 per cent of lime, 46 per 
cent of sulphuric acid and 21 per cent of 
water. When gypsum is burned, water is 
driven off and plaster of Paris formed. 
Gypsum deposits are widely distributed 
throughout the United States. The crude 
product usually contains some impurities. 
Gypsum is used to some extent as a ferti- 
lizer, but its action is not well understood. 
It appears to have an indirect action, like 
lime, in setting free plant food, more espe- 
cially potash. It has a very beneficial 
action on clover and other legumes, and 
was formerly used quite extensively as a 
manure for these crops. 

LIME 

Lime is of great importance in agricul- 
ture, being extensively used as a soil 
amendment. It is found in the ash of all 
plants and is an essential constituent of 
all good soils. It exists naturally as lime- 
stone, shells, marl, chalk, coral, etc. 
Quicklime or caustic lime is made by burn- 
ing limestone or any carbonate of lime in 
kilns at a very high temperature. Quick- 
lime is more energetic in its action than 
the carbonates, which are termed mild 
lime. When quicklime is exposed to the 
air it gradually slakes and breaks down 
into a fine powder, when it becomes car- 
bonate of lime or mild lime. 

The specific action of lime in promoting 
plant growth is not well understood. In 
a mechanical way it acts on the texture of 
soils. It tends to make heavy clay soils 
more open, porous and friable and reduces 
their tendency to puddle. Loose sandy 
soils are made more compact when treated 
with lime. In a chemical way acid soils, 
like many freshly drained muck lands 
and some uplands, are sweetened by the 
use of lime and made capable of produc- 
ing more useful crops like the clovers. 
Lime also appears to act on the insoluble 
compounds of potash and phosphoric acid 
in the soils, making these valuable in- 
gredients more available for the use of 
plants. It decomposes organic matter in 
the soil and tends to promote nitrification 
and to increase the power of the soil to 
fix and retain such valuable fertilizing 
materials as ammonia and potash. In 
meadows weeds like sorrel are lessened 
and the growth of more valuable forage 
plants encouraged by the use of lime. 

Lime and green manures are considered 
especially valuable in renovating worn 
soils. On heavy soils quicklime is of 
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greatest value, and may be applied at the 
rate of 20 to 40 bushels per- acre. It is 
advisable to begin with a moderate ap- 
plication first and see how it acts. Many 
soils are already sufficiently supplied with 
lime. On the other hand, some soils 
which are high and dry appear, neverthe- 
less, to be sour, and are greatly benefited 
by lime. On lighter lands which are poor 
in vegetable matter mild lime or small 
applications of caustic lime are likely to 
give the best results. 

Lime is best applied slaked. This is 
best done by pouring water on it and im- 
mediately covering it with earth so that 
the air cannot get to it. In a few days it 
will be in a finely pulverized condition and 
most suitable for spreading on the land. 
Lime is somewhat soluble in water and 
tends to sink down into the ground. It 
should therefore not be applied until the 
ground is partly prepared, when it should 
be broadcasted and cultivated in the sur- 
face soil. On permanent grass lands the 
lime should be applied in the fall. 

Lime should not be mixed with nitro- 
genous fertilizers, including barnyard ma- 
nure, poultry manure, etc., as it is likely 
to injure them by driving off ammonia. 

Stone lime weighs about 93 pounds per 
bushel. This will make about 3 bushels of 
slaked lime, weighing 45 pounds per 
bushel each. Unslaked oyster shell lime 
weighs about 60 pounds per bushel, and 
when slaked 40 pounds per bushel. 

BARNYARD MANURE 

It has been calculated that if all the 
solid and liquid manure from farm ani- 
mals could be collected and carefully 
saved it would have an approximate an- 
nual value as follows: Horses, $27 per 
head; cattle, $19; hogs, $12; sheep, $2. 
Also that during a winter of 7 months a 
small farm carrying 4 horses, 20 cows, 50 
sheep and 10 pigs would produce a qaun- 
tity of manure having a value of $250. 
These figures indicate that the manure 
pile has a greater money value than many 
farmers assign, to it. 

The composition of barnyard manure 
and its character varies greatly with (1) 
The kind- and age of the animal pro- 
ducing it; (2) the quality and quantity of 
food eaten; (3) character and amount of 
litter used; (4) method of preserving the 
manure, and (5) the length of time the 
manure is kept. On the average a ton of 
good mixed barnyard manure will contain 
about 10 pounds of nitrogen, 5 pounds of 
phosphoric acid and 10 pounds of potash. 

Urine. The urine of animals is much 


richer in fertilizing ingredients than the 
solid matter excreted. It is especially rich 
in nitrogen and potash, but contains little 
more, than a trace of phosphoric acid, 
or this reason the best results will be ob- 
tained by using the urine and solid ex- 
crement together. 

Kind of Manure Produced by Differ- 
ent Animals. The manure from growing 
animals and milch cows is poorer in ferti- 
lizing ingredients than that from mature 
and fattening animals. Full grown ani- 
mals neither gaining nor losing in weight 
excrete practically all the nitrogen, potash 
and phosphoric acid consumed in the food 
eaten; growing animals, milch cows, etc., 
excrete 50 to 75 per cent, and working and 
fattening animals 90 to 95 per cent. The 
characteristics of the manure produced by 
different farm animals also very greatly. 
Horse manure is a dry manure of loose 
texture and quite uni form composition. 
It decomposes or ferments readily, pro- 
ducing a large amount of heat, and unless 
well preserved is likely to lose a consider- 
able part of its nitrogen. It is classed as 
a hot manure and is largely used in the 
preparation of hotbeds. Sheep manure is 
quite dry and is commonly the richest of 
farm produced manures. Like horse ma- 
nure, it undergoes fermentation easily and 
is classed as a “hot manure.” Pig manure 
decomposes slowly and is classed as a 
“cold manure.” Cow manure is poorer in 
fertilizing materials than any of toe above, 
contains considerable water, decomposes 
slowly and is also classed as a cold ma- 
nure. Poultry manure is the richest of 
farm manures, especially in nitrogen and 
potash, since with this animal the urine 
and feces are excreted together. Absorb- 
ents should be used in its preservation, 
since it decomposes readily, losing nitro- 
gen. A ton of poultry manure has about 
double the fertilizing value of a ton of 
sheep manure. 

Quality of Manure as Affected by 
Food. The composition of the food fed 
greatly influences the quality of the ma- 
nure produced. Concentrated foods, like 
meat scrap, cottonseed meal, linseed meal, 
and wheat bran, produce the richest ma- 
nure; the leguminous plants, like clover, 
alfalfa and cowpeas, stand next; the ce- 
reals third, and root crops last. 

Litter in Manure, Litter like straw, 
sawdust, peat moss, leaves, etc., is used in 
stables primarily to furnish a clean, com- 
fortable bed for animals. It also absorbs 
the liquid portion of the manure and pre- 
vents its loss by drainage, makes the ma- 
nure easier to handle and tends to check 
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and control its decomposition. Too much 
bedding should not be used, as it tends to 
dilute the manure and increase the ex- 
pense of handling. The best materials for 
bedding, so far as concerns the composi- 
" tion of the manure, are straw, dead leaves, 
and peat. The best absorptives are peat 
moss, peat, and sawdust. Straw is better 
than leaves. 

Fermentation op Manure. Manure 
left in large piles rots and the bulk de- 
creases in weight and size. The rotting is 
the result of fermentation and decom- 
position caused by bacteria. Half-rotted 
manure is usually of greatest manurial 
value, and well-rotted of least value, while 
fresh manure is intermediate. One class 
of bacteria works in that portion of the 
manure accessible to air. They change 
the nitrogenous portions of the manure 
into soluble nitrates, the form in which ni- 
trogen is most readily available to plants. 
Another class works in the interior of the 
pile away from the air and is instrumental 
in breaking up the more complex material 
of the manure. Considerable heat is 
generated by the fermenting manure. In 
the •outer portions of the pile the tem- 
perature may rise from 120° to 140° F., 
or even higher. A temperature of about 
131° F. is considered most favorable. The 
temperature on the inside of the pile 
rarely rises above 95° F. 

A too rapid fermentation of the manure 
tends to a loss of nitrogen and humus. 
Fermentation is less rapid in moist com- 
pact heaps than in loose open heaps. The 
common and harmful “fire fanging” is 
caused by a too rapid fermentation in the 
absence of sufficient moisture, and. may 
be controlled by sprinkling with water. 

Leaching. Experiments have clearly 
shown -that where manure is exposed to 
the influence of the weather it loses greatly 
in value through leaching by rain and 
snow. In loose open piles the loss in 
fertilizing value may be as much as 50 
per cent in 6 months. The manure pile 
should be kept moist, but should never be 
placed under the stable eaves. The loss 
in an open yard will be greatly reduced if 
the pile is well compacted. 

Preservation. Fresh manures that 
undergo rapid fermentation, like horse and 
sheep manure, should be mixed as soon as 
possible with some absorbent like litter to 
prevent the escape of nitrogen. Gypsum 
sprinkled on the fresh manure and urine 
is also a popular preservative, and kainit 
and acid phosphate are used effectively 
for the same purpose. The gypsum is not 
effective unless it becomes moist, and 


kainit must be used with caution or it 
will injure the feet of animals. If the 
“cold” cow and hog manure is intimately 
mixed with the “hot” horse and sheep ma- 
nure the heap will be made more moist 
and the tendency of the latter manures to 
“fire fang” checked. 

Covered barnyards for the preservation 
of manure are recommended. The ma- 
nure should be spread out evenly and well 
packed down. The stock will do this, in 
a measure, if they are allowed to run over 
it. If open yards are used they should 
be dished toward the center, the bottom 
puddled with clay and sufficient litter used 
to absorb the leachings at the bottom. 

Use. Barnyard manure is one of the 
most valuable of all fertilizers. Not only 
does it contain all the fertilizing elements 
required by plants in their growth, but it 
has a marked beneficial effect on the soil 
itself, rendering the stored-tip food in the 
soil more available, improving the me- 
chanical condition of the soil, making it 
warmer and more capable of retaining 
moisture. 

Barnyard manure should be applied 
when practicable in as fresh a condition 
as possible. While it is true that the ferti- 
lizing constituents of well-rotted manure 
are more quickly available to plants, “the 
manure itself is less bulky, easier to dis- 
tribute, affords a good breeding place for 
organisms which promote nitrification in 
the soil, and is less likely to promote rank 
growth than fresh manure”; nevertheless 
“fresh manure mixed with the soil readily 
undergoes fermentation, which not only 
increases the availability of its own ferti- 
lizing constituents, but also assists in ren- 
dering soluble the hitherto insoluble con- 
stituents of the soil. In fact, even with 
special precautions to prevent injurious 
fermentation under the feet of the animals 
and in the heap, the greatest return is 
likely to be gotten from manure applied 
in the fresh condition.” 

The form in which manure is used is 
largely influenced by the soil to which it 
is applied and the crop grown. The me- 
chanical condition of heavy clay soils is 
lightened by applications of fresh ma- 
nure. In such soils the manures are 
likely to decompose slowly, hence they 
should be applied considerably in ad- 
vance of the time the crop is planted. 

Applying Manures. Barnyard ma- 
nure should be spread out evenly over the 
ground when it is hauled to the field and 
not left in small piles, as is a common 
practice with many farmers. If fields are 
available and conditions permit, it is 
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advisable to draw the manure and spread 
it as soon as it is made. In winter, time 
will nearly always be found between the 
morning and night “chores” to draw out 
the manure. This will ease up the rush 
of work and permit of the more timely 
planting of important crops when spring 
opens. On light or sandy soils, however, 
or on steep lands where losses from drain- 
age are probable, manures should be ap- 
plied only when they can be soon plowed 
under. 

The amount of manure to apply will 
vary with the condition of the soil. Fre- 
quent light applications are better than 
an occasional heavy manuring. From 8 to 
12 tons is a good manuring. On truck 
soils 20 tons are usually applied and some- 
times much more. 

Applying Barnyard Manure and 
Commercial Fertilizers Together. 
Barnyard manure is largely a one-sided 
manure, being most valuable for the ni- 
trogen it contains, and is generally referred 
to as a, nitrogenous fertilizer. Numerous 
experiments have shown that the best re- 
sults are obtained when barnyard manure 
and commercial fertilizers are used to sup- 
plement each other. On very rich truck 
lands where the soil is already well filled 
with humus, commercial fertilizers alone 
are likely to give the best results; but on 
ordinary soils the two combined will 
usually prove more effective than either 
alone. 

Compost consists of mixed and rotted 
vegetable matter, particularly manure and 
litter. It is usually made in a convenient 
level place on puddled clay to prevent 
drainage. The bottom layer consists of 
any convenient absorbent like leaves, 
muck, straw, sod, etc. On this is dumped 
all the refuse of the farm like manure, 
weeds, spoiled hay or straw, night soil, 
sods, leaves and the like. It is desirable 
to keep it packed down by driving the 
teams and loads over it and occasionally 
forking it over. In dry weather the heap 
should be kept wet down either with 
water or liquid manure. Compost is of 
no great importance on the farm, but is 
very desirable in gardening and green- 
house operations. It is sometimes en- 
riched by composting cottonseed, kainit, 
ashes, superphosphate, etc. with it. The 
manure heap should constitute the com- 
post heap of the farm. 

Green Manuring. By this term is 
meant the plowing under of green crops 
grown especially for that purpose. The 
object of green manuring is to enrich the 
soil with nitrogen, add humus to it, im- 


prove its physical condition and make 
more available the mineral foods already 
in the soil. Green crops are often grown 
between 2 primary crops to prevent the 
land from lying bare and leaching. Green 
manuring is of especial value on poor soils 
that need rejuvenating to produce profit- 
able crops. On good soils it may not be 
an economical practice. 

Two classes of plants are used for green 
manuring, those that gather nitrogen from 
the air and in decay add this valuable 
plant food to the soil, and those that can- 
not gather atmospheric nitrogen but 
simply utilize that already in the soil. 
The first class is by far the most valuable. 
It is composed of the leguminous plants 
such as alfalfa, clover, crimson clover, 
cowpeas, velvet beans, soy beans, beggar- 
weed, serradella, vetches, etc. To the sec- 
ond class belong such crops as buckwheat, 
rye, mustard, etc. A good crop of alfalfa, 
crimson or red clover, cowpeas or velvet 
beans will contain about 150 pounds of 
nitrogen, a large proportion of which is 
obtained from the air. Green manures 
add no mineral matter to the soil other 
than that taken from it. They do, how- 
ever, bring up such foods from the sub- 
soil and store them in the leaves, stems 
and upper portions of the plant. When 
the crop is plowed under these materials 
accumulate in the surface soil, and thus 
become more available for succeeding 
crops. Such plants as rye, buckwheat and 
mustard add absolutely nothing to the soil 
on which they grow except humus. This, 
however, is of great value in the improve- 
ment of the physical condition of the soil, 
and for this purpose they may be used 
until the clovers or some other leguminous 
plants can be grown. The value of' various 
plants for green manuring is discussed in 
this work under the plants themselves. 

MARL 

This term as generally used refers to a 
mixture of carbonate of lime and clay with 
more or less sand, which readily falls to 
pieces on exposure to the air. In Michi- 
gan, Wisconsin and other Northern States 
beds of calcareous shell marls occur in the 
bottoms of old lake beds or under layers 
of peat. They are composed of more or 
less decomposed remnants of small shell 
animals, and often analyze 85 to 90 per 
cent fine carbonate of lime. These marls 
contain practically no potash or phos- 
phoric acid. According to the Wisconsin 
Station they possess considerable value as 
a fertilizer on soils deficient in lime or as 
an amendment to clayey, sandy or peaty 
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soils. As a soil amendment at least 40 tons 
per acre should be applied. For the pur- 
pose of adding lime to the soil 1 or 2 tons 
per acre may be sufficient. Farmers pos- 
sessing marl beds should apply it to a 
portion of their land and note the result. 

Other marls of different geologic origin 
are classified as clay marls, sand marls, 
blue marl, green marl, red marl, etc. The 
green shell marls of New Jersey contain 
only very small amounts of lime, but also 
some phosphoric acid and potash. The 
average of many analyses is 2.2 per cent 
phosphoric acid, 4.7 per cent potash and 
2.9 per cent of lime, all in a very slowly 
available form. Ordinarily those marls 
richest in lime are of greatest value as 
fertilizers. 

MUCK 

The partially decayed vegetable matter 
found in low wet places, as swamps and 
bogs. Fresh muck contains about 75 per 
cent moisture. The weathered muck is 
valuable as an absorbent in stables and 
compost heaps, and is about as rich in 
nitrogen as barnyard manure, but con- 
tains only insignificant amounts of potash 
and phosphoric acid. Fresh muck is not 
suitable for use as soon as dug, since the 
nitrogen in it is then in a very inert form 
and it also contains considerable amounts 
of vegetable acids and iron salts. It 
should be weathered first for 5 or 6 
months or composted with lime, ashes or 
marl. Where a muck bed exists upon the 
farm it should first be studied with ref- 
erence to its possible drainage. If it can 
be drained it is more likely to prove use- 
ful where it lies than to use it as a manure 
for other portions of the farm, since such 
soils are particularly valuable when prop- 
erly managed for growing onions, celery, 
cabbage, peppermint, etc. 

Other elements of importance to growth 
of plants have been the subject of exten- 
sive investigation in recent years. Among 
these , chemicals mention should be made 
of boron, manganese, magnesium, copper, 
and zinc. In minute quantities or a mere 
trace these elements may exercise an 
astonishingly stimulative effect on growth 
processes, or they may correct or over- 
come the injurious effects of other com- 
pounds. In studying the problem of in- 
jury to rape, flax, vetch, lettuce, tomatoes 
and other crops as a result of overliming, 
borax . proved to be 4 times as efficient 
for this purpose as zinc, manganese or any 
other element. But these chemicals used 
as correctives are themselves harmful if 
present in the soil to excess. 


IRRIGATION 

The artificial application of water to 
growing crops has been practiced since 
the dawn of history in Africa, Asia and 
Europe. In the Old Testament we read 
of irrigation ditches. An inscription on 
the tomb of Queen Semiramis of Egypt, 
2000 years b.c. announces, “I constrained 
the mighty river to flow according to my 
will and led its waters to fertilize lands 
that had before been barren and without 
inhabitants.” Early Spanish settlers prac- 
ticed irrigation in the southwest. Near 
Los Cruces, New Mexico, there is a ditch 
that has been in constant use for 300 years. 
The Mormons began irrigating as soon as 
they reached Utah in 1849. The increase 
in the use of irrigation water has gone 
steadily forward till at present there are 
20,568,000 acres under irrigation, of 
which 16,777,000 are in privately financed 
enterprises and 3,791,000 acres in Federal 
projects. The total area ■which ultimately 
may be irrigated on private and Federal 
projects together is 32,892,000 acres with 
a total investment of over a billion dollars. 

In order that irrigation may be prac- 
ticed it is necessary that the natural 
streams have a rather rapid fall. Ditches 
may then be taken out at points along the 
streams and by giving the ditches merely 
enough fall to cause the water to flow, the 
water may be brought to a much higher 
level than the river at points a few miles 
below where the ditch is taken out. If, 
for example, the fall of the natural stream 
is 100 feet per mile and the ditch is con- 
structed with a fall of 4 feet per mile, the 
water in the ditch at a point 1 mile below 
where it is taken out will obviously be 
96 feet above the river. It is thus pos- 
sible to bring water by gravity upon high 
bench lands along the river course. The 
fall of western streams varies from 5 to 
120 feet per mile, and that of irrigation 
ditches from 2 to 4 feet per mile. The 
greater the fall of the stream, therefore, 
the shorter the required length of the 
ditch. 

The size of irrigation enterprises may 
vary from that of a crude wingdam of 
brush and rocks diverting a portion of a 
small stream on a private farm for water- 
ing a field of alfalfa, to the great privately 
developed systems along the Cache le 
Poudre River in Colorado, or to the sys- 
tem of the Gallatin River in Montana and 
finally to the Grand Coulee on the Colum- 
bia River with a dam 3000 feet long, 550 
feet high, creating a reservoir 82,000 acres 
in area and 150 miles long. But in this 
article we are interested in the agricul- 
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tural rather than the engineering phases material in the course of time. Otherwise, 
of irrigation. especially in gravelly soil, it may be wise 

I he fall of ditches depends on the natu- to line the canals with fine material to 
ral grade of the land and on the nature of prevent seepage. Moreover, quite aside 
the .soil. In regions where the water from the possible loss of water, seepage is 
carries large quantities of silt, the ditches a source of danger to low-lying land along 
become obstructed by such deposits till the course of the canals. The seepage 
they may break out of their banks, if water may appear lower down, sometimes 
the water flows too slowly. On the other miles away, transforming the land into a 
hand a too rapid fall is to be avoided on marsh. Or where quantities of alkali are 
account of the. danger from erosion in the found in the lower strata of the soil, the 
bottom and sides of the ditches. The alkali is dissolved in the water and after 
same precautions must be observed in being carried to the surface by capillary 
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construction of laterals and irrigation fur- action is left as a white crust or deposit 

rows in the cultivated fields. This re- on the ground by evaporation of the water, 

quires, on the part of the fanner, suffi- In this way thousands of acres of land 

cient knowledge of surveying to level his have been ruined after being cultivated 

land and to run his ditches and furrows for years. 

with a uniform fall. Otherwise it is im- In fact overirrigation has been the 
possible to apply a uniform depth of greatest curse of irrigation farming, 

water over the whole field, the result being Homesteaders who came from Central or 

that some parts of the field are drowned Eastern States, and who had learned to 

in water while other parts are left thirsty, wait more or less patiently for natural 

In canals of great length the loss of rainfall to water their crops, as soon as 

water by seepage and evaporation before they were settled on an irrigation project 

reaching the field to be irrigated may be- often plunged into an orgy of water appli- 

come a serious matter. Such losses in a cation. As much as 8 to 12 feet of water 

dry atmosphere and loose soil may amount has been turned onto a crop in the course 

to" 50 per cent of the water taken into of a single season under the apparent im- 

the canal at its head. All irrigation pression that if a foot of water was good 

water, however, carries some silt and 10 feet were better. On large areas of 

canals naturally become lined with the several irrigation projects the alkali thus 
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brought to the surface made it impossible 
to grow crops, and the expenditure for 
reclaiming the land from alkali nearly 
doubled the total cost of the project. 

In the early days of irrigation attention 
was devoted to the engineering phases of 
the problem of where to find the source 
of water in the mountains and how to 
bring it down into the valleys and dis- 
tribute it upon the farms. Later investi- 
gators like Dr. John A. Widtsoe of Utah, 
tried to find the answers to the questions 
how much water do the various farm 
crops need for optimum growth, and what 


6 feet of water out of the soil annually. 
This requires about 7% feet of applied 
water, if exceptionally heavy cover crops 
are used in the orchard. Grapefruit 
seemed to need 5 to 7 feet of water an- 
nually, and grapes 4% feet, these results 
being observed in one of the driest, hot- 
test sections of California. 

During irrigation studies in the Gallatin 
Valley, Montana, it was learned that irri- 
gation has a cooling effect on the soil ex- 
tending to a depth of at least 16 inches, 
diminishing from day to day but being 
measurable for nearly a month after irri- 
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effects too much and too little water had 
upon the growth and chemical composi- 
tion of plants. 

In the San Joaquin Valley, California, 
it has been found that 15 to 20 inches of 
water for heavy soils, and 20 to 25 inches 
on lighter soils, distributed over 3 or 4 
irrigations, was about the right dosage for 
cotton, provided sufficient water had been 
applied before seeding to wet the soil to a 
depth of 5 or 6 feet. The shedding of 
cotton bolls was rather serious when con- 
siderably less water was applied. In the 
central coast regions of California in sea- 
sons of normal rainfall, it has been found 
that pear and apple orchards get along 
nicely till late in the season, when 1 or 2 
light irrigations may be needed. Investi- 
gations in the Coachella Valley, Cali- 
fornia, indicate that date trees take about 


gation. When peas were irrigated before 
bloom the amount of phosphorus and 
nitrogen in them was increased. When 
irrigation was deferred till the peas were 
in bloom the largest yields were obtained. 

The Idaho Station in a 7-year study of 
alkali troubles in that State, discovered 
that impervious soils and subsoils hin- 
dered or prevented good drainage and 
thus caused slow or uncertain reclamation 
of land from alkali. For flooding the land 
to remove the excess alkali it was found 
possible to use moderately alkaline irriga- 
tion water. The best results in removing 
the alkali were had from frequent flood- 
ing, with free surface run-off. ^ For slow- 
ing down capillary action wdiich carries 
more alkali from below to the surface 
beneficial effects were observed from using 
a ground covering such as barnyard ma- 
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nure or straw in starting the first crop 
Alfalfa may be irrigated by the flooding 
method, which is applicable on fields too 
steep for other methods, or by the border 
method, in which the field is divided into 
long, narrow strips separated by low 
levees, extending in the direction of the 
steepest slope. 

With alfalfa it appears that “for the 
first few months in Montana the energies 
of the plant are devoted mostly to the 
establishment of the root system. The 


known fall, it should be remembered that 
with the same fall the velocity of water 
m a ditch 10 feet wide is 4 or ”5 times as 
great as in a ditch 1 foot wide. 

The original cost of the main ditch and 
the laterals will vary enormously, accord- 
ing to the local conditions, such as char- 
acter of the soil, slope of the country and 
required length of the ditch. Where the 
fall of the natural stream from which 
water is to be taken is slight, the expense 
of getting water on adjoining land may 
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feast demands for water occur in the 
springy From then on the demand for 
water increases slightly up to the blos- 
som stage.” 

For small grains flooding is probably 
the most used method of irrigation. “The 
best rate of seeding depends upon the 
available supply of water. If water is at 
hand the land may be heavily seeded, but 
if water is scarce the seeding should be 
lighter, about 1 bushel of wheat to the 
acre when only a moderate water supply 
is used/ 5 according to experiments in 
Utah. The total annual application of 
water to grain crops varies from 1 to 4 
feet applied in 3 irrigations. 

In estimating the probable velocity of 
the water in a proposed ditch with a 


be greater than the value of the land will 
warrant. With the present land values, 
irrigation by gravity is impracticable 
along such rivers as the Missouri. 

In arid regions where rainfall cannot 
be relied upon during the growing season 
it has been experimentally demonstrated 
that for bringing field crops to maturity a 
volume of water sufficient to cover the 
area to a depth of 2 or 3 feet is required. 
Several units of measure for water are in 
use. The miners 5 inch is the volume 
which in a period of 24 hours will pass 
through an opening 1 inch square under 
a pressure of 6 inches. The difficulties of 
accurately measuring water by this stand- 
ard are great, and it has been generally 
condemned by irrigation experts. It is 
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still in use, however, in a number of 
States. The cubic foot per second unit 
for measuring water is simple and reliable. 
It is an easy calculation to compute the 
volume of water from the size of the 
aperture and the velocity of the water. 
Another unit in general use is the acre 
foot, or the amount of water necessary to 
cover 1 acre to a depth of 1 foot, viz., 
43,560 cubic feet. 

In general, irrigation is necessary for 
successful farming throughout the coun- 
try west of the 100th meridian. Stock 
raising is the chief agricultural industry 
under a system of irrigation, and prob- 
ably will remain so. In some regions 
grains are the chief irrigated crops, in 
others roots, in still others small fruits 
and orchards. Any field, orchard,, or 
garden crop may be raised by irrigation. 
There are many valleys in the Western 
States where, even with a rainfall of 5 
inches for the growing season, irrigation 
is not absolutely necessary, and fine crops 
of cereals are raised in foothills where it 
is impossible to get water. But where 
water is to be had, better crops are raised 
by using it. 

Naturally some soils are more suscepti- 
ble to the dangers of washing than others. 
,On land which is easily eroded and washed 
away the ditches should be surveyed in 
such a manner as to prevent excessive 
washing. In loose, deep soils overirriga- 
tion sometimes leads to the formation of 
subterranean channels and caving in of 
the overlying soil. 

The time to irrigate is learned by expe- 
rience in each locality, for local conditions 
vary greatly. In general, however, a 
change in the color of crops indicates their 
need of water. An examination of the 
soil reveals at once whether or not it is 
becoming too dry for plant growth. As 
■ the supply of moisture in the soil begins 
to be exhausted the plants turn a darker 
green than the normal color, the lower 
leaves turn yellowish and some of the 
leaves may droop and curl. When these 
signs are observed water should be ap- 
plied at once so as to prevent permanent 
stunting of the crop. Overirrigated crops 
develop a sickly yellowish-green color.’ 
Where water is plentiful* the mistake of 
using too much is perhaps more frequent 
than that of not using enough. Inexpe- 
rienced irrigators sometimes seem to think 
that irrigation consists simply in having 
plenty of water and turning it upon the 
crops, . but the necessity of giving close 
attention to local conditions in successful 
irrigation is being gradually realized. 


In areas of field crops which are 
planted in rows and in orchards and small 
fruit plats, cultivation of the soil should 
follow as soon as possible after irrigation, 
in order to conserve the supply of mois- 
ture and prevent caking of the superficial 
layer of soil. Some soils bake on the 
surface after irrigation. In such soils 
irrigation may precede the planting of 
the crop, if the ground would otherwise 
be too dry for the germination of the 
seed. When water is applied soon after 
sowing time for the purpose of making 
seed germinate, the ground may be baked 
so hard at the surface on drying that the 
grain is unable to stool. 

In some localities the area of land upon 
which water may be taken in ditches is 
not sufficient to exhaust the available 
supply of water. On the other hand, 
there are many regions where the water 
supply in summer is limited. Here it has 
been found advisable to soak the ground 
thoroughly in winter when the water sup- 
ply is plentiful. It has been demonstrated 
that the soil may thus be saturated to a 
depth of from 20 to 30 feet Since it is 
well known that the roots of orchard 
trees and of alfalfa may penetrate 15 or 
20 feet into the soil, it is apparent that 
such plants may obtain moisture without 
the superficial application of water in 
summer. 

Irrigation on a large scale is made pos- 
sible in Western States by the regular 
gradual slope of the land. In Eastern 
States these conditions are generally not 
present and irrigation is of restricted 
application. 

LEGUMINOUS PLANTS (Legumi- 
nosae) 

An important family of plants, com- 
prising over 7000 species of trees, shrubs 
and herbs. To this group belong such 
farm crops as clover, peas, beans, alfalfa, 
vetch, melilotus, cowpeas, soy beans, lu- 
pines, etc. These crops are especially rich 
in protein, one of the most important con- 
stituents of all feeding stuffs, since it 
contains the element nitrogen, which fur- 
nishes materials for the production of lean 
meat, muscles, nerves, skin, blood, ten- 
dons, wool, hair, casein of milk, albumen 
of eggs, etc. This makes the legumes 
especially valuable for feeding to farm 
animals, in connection with such fat pro- 
ducing foods as corn, corn fodder, sor- 
ghum, grasses, many cereal grains, etc., 
to make a “balanced” ration. 

In addition to this peculiar feeding 
value of the legumes they possess an- 
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other characteristic which makes them of 
the highest value to agriculture. This is 
the power to utilize in their growth the 
free nitrogen of the air. It is claimed by 
some writers that this power belongs to 
all plants. This may be true, but the 
legumes possess it in a preeminent degree 
and are the only plants in which the free 
nitrogen of the air is utilized in sufficient 
quantity to be of agricultural importance 
The element nitrogen is absolutely essen- 
tial to the growth of all plants. It is the 
most expensive element in all fertilizers. 
If the roots of almost any luxuriantly 
growing legume be examined, numerous 
gall-like swellings or tubercles, varying in 
size from the head of a pin to a pea or 
larger, will be found. These tubercles are 
not normal products of the plant, but are 
formed under the influence of micro- 
organisms. Through the agency of the 
micro-organisms living in these tubercles 
the nitrogen of the air is made available 
for the use of the plant. No one knows 
just how, but only plants with tubercles 
are able to assimilate nitrogen from the 
air, and the amount of nitrogen fixation 
by any plant has been found roughly pro- 
portional to the development of tubercles 
— the greater the number or size of the 
tubercles, the greater the amount of ni- 
trogen made available to the plant. 

The organisms causing the tubercles 
have been extensively studied. They are 
a form of bacteria and have been given 
the name of Bacillus radicicola. They are 
found in nearly all soils, but are especially 
abundant wherever legumes have been 
grown. It now seems probable that there 
are special forms of bacteria peculiar to 
each of the different leguminous plants, 
though the bacteria especially associated 
with the development of tubercles of one 
legume may in time accommodate them- 
selves to others. It is a matter of prac- 
tical importance, therefore, to furnish 
each soil with a good supply of the bac- 
teria best suited to the growth of the leg- 
ume it is proposed to cultivate. 

One way of inoculating the seed is by 
soaking them in water in which soil from 
an old field where the legume has been 
successfully grown has been stirred. Beans 
were effectually inoculated by drilling in 
with the beans soil in which soy beans 
had been previously grown. When the 
inoculated soil was scattered broadcast 
over the field no tubercles whatever de- 
veloped on the bean roots. This plan of 
broadcasting infected soil, though some- 
times advised, does not usually give satis- 
factory results. The soil should be drilled 


in with the seed. Generally it has not 
been found necessary to inoculate soils in 
which the legume has once been grown, 
and fields once inoculated, either natu- 
rally or artificially, remain so for years. 

The United States Department of Agri- 
culture has announced a new method of 
growing pure cultures of the bacteria as- 
sociated with the growth of tubercles on 
the different legumes. By growing the 
bacteria in a medium very poorly sup- 
plied with nitrogen it has been found 
possible to increase the nitrogen accumu- 
lating efficiency of the bacteria 5 to 10 
times beyond normal. A way has also 
been found by which these pure cultures 
of bacteria can be sent out to farmers in 
dry packages like yeast cakes. These 
cakes, when dissolved again in water sup- 
plied with certain nutrients, multiply very 
rapidly and to such an extent that a large 
amount of seed can be inoculated with a 
comparatively small amount of dry ma- 
terial. 

It must be remembered in this connec- 
tion that not much benefit, if any, will 
result from inoculating soil in which the 
tubercles already develop abundantly on 
the legume which it is proposed to grow. 
When, however, tubercles do not develop 
the seed or the soil should be inoculated. 
The crop will grow larger and the soil be 
made richer in nitrogen as a result. 

The amount of nitrogen produced in 
the plant and roots of an acre of hairy 
vetch at the Alabama Station was 105,5 
pounds, crimson clover 143.7 pounds, and 
rye 26 pounds. The latter is a non-le- 
guminous plant. These figures may be 
taken as fairly representative of the dif- 
ference in production of nitrogen of le- 
guminous and n on-leguminous plants, and 
the much greater value of the legume for 
the purpose of green manuring. 

Since leguminous crops are capable of 
utilizing the free nitrogen of the air, this 
fact becomes of importance in applying 
fertilizers to such crops. It has been 
found by repeated experiments that these 
crops respond promptly to applications 
of phosphoric acid and potash on inocu- 
lated soils, while the addition of nitrogen 
in any form is usually without benefit, or 
only very slight benefit, and is invariably 
done at a loss. When the right kind of 
bacteria for the production of root tuber- 
cles is not in the soil then no tubercles 
develop, and the legumes are like other 
plants and require nitrogenous fertilizers 
for their growth. Another fact has been 
noticed: If nitrogenous manures are 
added to soils already supplied with the 
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necessary bacteria, not as many tubercles 
develop as would otherwise be the case. 
These facts show that while the legumes 
require nitrogen, they will take it in the 
form in which it is most readily obtain- 
able. However, on inoculated soils, prac- 
tically as heavy crops are grown without 
the addition of nitrogeneous manures as 
with it. ($ee Green Manuring and Rota- 
tion of Crops.) 

MULCH 

This is a term applied to material 
spread on the ground, to prevent the 
evaporation of soil moisture or for the 
winter protection of plants. The materi- 
als used are dust, straw, leaves, barnyard 
manure, grass and litter of various sorts. 
The dust mulch, formed by thorough cul- 
tivation of the surface soil 2 to 4 inches 
deep, is one of the best mulches for pre- 
serving soil moisture to the use of growing 
crops. It is based on the theory that 
moisture in the soil rises by capillary 
attraction to the surface and escapes by 
evaporation unless prevented. It has been 
found by repeated experiments that a 
layer of dry dust, such as is formed by 
cultivation, breaks up the upper ena of 
the tubes and to a great extent prevents 
evaporation. When the ground becomes 
packed, as after rains or from long stand- 
ing without cultivation, the capillary 
tubes extend to the surface and evapora- 
tion becomes very rapid. It is a part of 
good farming to cultivate lightly after 
every rain to break the surface crust that 
forms, and about every 10 days there- 
after. The statement frequently heard 
that tillage is irrigation is based on this 
principle of preserving moisture by the 
aid of dust mulch. The practice of fre- 
quent shallow cultivation often results in 
normal crops, where by neglect of it they 
are lost by drouth. In the East cultiva- 
tion 3 inches deep produces a satisfactory 
mulch, but in some of the arid regions of 
the West cultivation 4 to 6 inches deep 
is necessary to preserve soil moisture. 
The dust mulch is considered one of the 
most essential features of modern agri- 
culture. 

In Nebraska Prof. Emmerson made an 
investigation of the value of a 4-inch 
straw mulch in the culture of a large 
number of vegetables. It frequently hap- 
pens on the farm that the garden is made 
each spring with enthusiasm, cultivated 
once or twice and then as the press of 
summer work comes on, entirely ne- 
glected. Prof. Emmerson wanted to see 
if a good straw mulch applied at the end 


of the second or third cultivation would 
not give better results than the usual 
neglect. As a result of this work he found 
that mulches are most useful in compara- 
tively dry seasons. Early vegetables that 
require but 2 or 3 cultivations can be 
more cheaply grown by cultivation than 
by mulching. Mulches applied early in 
the spring before the ground warmed up 
retarded the growth of the vegetables. 
Vegetables that normally require cultiva- 
tion throughout the growing season were 
more cheaply grown by mulching than by 
cultivation. For most vegetables the 
mulch should be used to supplement cuk 
tivation rather than to displace it. 

Specifically the experiments indicated 
that it is unwise to mulch drilled onions, 
lettuce or sw T eet corn. In the first and 
second cases the stand of plants was usu- 
ally injured by mulching, and with sweet 
corn the yields were about the same by 
both methods of culture, while in wet 
years mulching decreased the yield decid- 
edly. With transplanted onions and with 
beets, salsify, carrots, parsnips, peas and 
melons the results were about the same 
by either method of culture. Very favor- 
able results were secured in mulching 
cabbage, tomatoes, beans, cucumbers, po- 
tatoes and sweet potatoes. With each of 
these crops the yields were increased quite 
decidedly by mulching and the labor re- 
quired was lessened. Mulched cabbage 
was also less injured by rot, and the same 
was true of tomatoes. Mulched cucum- 
bers produced perfect fruits during dry 
periods when tire fruits from cultivated 
plants were small and imperfect. The 
quality of potatoes was not injured by 
mulching except in wet places. 

Winter mulches of leaves, manure, 
straw, muck, etc., are of special impor- 
tance for protecting flowers in herbaceous 
borders, whether tender or not, and often 
for small fruits. 

SOIL 

Soil is decomposed rock, mixed with 
vegetable and animal matter. It is com- 
posed of many different minerals mixed 
in varying proportions. The amount of 
organic matter in the soil also varies. 
These different combinations of mineral 
and organic matter result in different 
kinds of soil; thus we have sandy soils, 
clay soils, loam soils, muck soils, etc. It 
is not the purpose of this article to dis- 
cuss the origin of soils. Books have been 
written on this subject. I shall note 
briefly only the characteristics of the more 
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usual soils as they now exist, giving sug- 
gestions as to management. 

8 Sandy Soils. By this term is meant 
soils made up mostly of sand. Such soils 
are often called light soils, since they are 
easy to cultivate. A cubic foot of sand, 
however, actually weighs more than a 
cubic foot of clay. Pure sand is composed 
of fine particles of quartz and has no ag- 
ricultural value whatever. It will not 
hold water, is nonadhesive and shifting in 
its nature. Experiments have shown that 
a fine sand saturated with water and 
drained retains but about 7 per cent of 
the amount applied, a clay soil 35 per 
cent and a forest soil containing humus 
42 per cent. Not only is a sandy soil less 
capable of retaining water than clay or 
humus soils, but it evaporates water much 
more rapidly than either. Its power to 
absorb water from a moist atmosphere is 
practically nil. Experiments have shown 
that a dry, sandy soil in one night ab- 
sorbed nothing. Loam, on the other hand, 
absorbed 3.5 per cent, heavy clay 4.1 per 
cent and garden mold 5.2 per cent of 
moisture. 

Fertilizers applied to sandy soils readily 
leach through and are lost. On clay or 
humus soils practically all the ingredients 
of the fertilizers applied are retained. The 
capillary power of sand, that is, the power 
that sand has to draw water up from be- 
low, as a wick draws up oil, is less than in 
clay, loam or humus; hence in times of 
drouth plants suffer more on sandy land 
than on heavier soils. 

The problem in the improvement of 
sandy soils, therefore, consists largely in . 
changing their physical condition so that 
they will retain plant food and moisture. 
The more clay and humus that can be 
added to them the greater will become 
their powers in these respects. Applica- 
tion of quicklime also has a binding effect 
on sands, making them more compact. 
The humus content of sandy soils may be 
increased by growing and turning under 
green manure crops and by the use of 
barnyard manures. On very poor soils 
such good forage crops as rye, buckwheat 
and mustard may first be grown and 
plowed under, lime being used at the same 
time. It should be the aim to commence 
growing the more valuable legumes as 
soon as possible, since these . enrich ^ the 
soil by adding nitrogen to it obtained 
from the air. 

Manures should not be applied . to 
sandy soils much in advance of the time 
crops are planted, since they easily leach 
out unless the plant roots are present to 


take up the food as soon as it becomes' 
available. For this reason it is not ad- 
visable to apply manures to sandy land 
in the fall unless a winter cover crop is 
grown. Nor should sandy lands be fall 
plowed and left over winter without a 
cover crop. In wet seasons barnyard ma- 
nure is very effective on sandy soil, but in 
dry seasons it may be, especially if very 
coarse, actually harmful. Iialf-rotted 
manure rather than fresh, coarse manure 
is most desirable for sandy lands. The 
rotation best suited for sandy soils are 
discussed under Rotation of CVops. 

Some of the advantages of sandy soils 
are that they are warm, and therefore 
best suited for the production of early 
crops; they are easy to work and may be 
worked whenever it is not raining. 

Clay Soils are retentive of moisture. 
If worked when too wet they bake, be- 
coming hard and lumpy and difficult to 
mellow down. They are called cold soils. 
They are made up of much finer particles 
than sandy soils and have the power of 
retaining practically all the fertilizers ap- 
plied to them. They generally require 
draining. Often they are so compact as 
to be extremely difficult to work. In wet 
weather they are too sticky to work, and 
after periods of drouth they are fre- 
quently so hard that it is difficult to keep 
a plow in them, and they turn up lumpy. 

In the improvement of clay soils drain- 
age, either natural or artificial, is one of 
the first essentials. (See Drainage.) Lime 
which has a binding effect upon sand, has 
a loosening effect on clay, and its use 
tends to make clay soil more mellow and 
friable and reduces its tendency to pud- 
dle. Even a small amount of lime has a 
marked effect. The addition of humus to 
clay makes it more open and porous, and 
hence easier to work and more productive 
of crops. To this end coarse manures 
may be applied and green crops turned 
under. Since clay soils are generally cold 
and compact, coarse manures do not rot 
rapidly in them, and they should there- 
fore be applied considerably in advance 
of the time when they are needed by 
growing crops. Barnyard manure applied 
to clay land in the fall will lose but little 
of its value over winter by leaching, and, 
of course, should be applied then. It is 
advisable when possible to fall plow clay 
lands, especially in the Northern States, 
and to leave them rough. This exposes 
them to the mellowing action of winter 
freezing and thawing, breaks down the 
lumps and clods and put the soil in a 
more friable condition for spring working, 
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Clay soils are usually more productive 
than sandy soils and bear heavier later 
crops. Manures applied to them are not 
leached out and they are generally well 
supplied with potash. 

Loam Soils. A soil containing about 
equal parts clay and sand is called a loam 
soil. A soil containing 20 to 40 per cent 
clay and 60 to 80 per cent sand is known 
as a sandy loam. When the clay pre- 
dominates it is called a clay loam. Loam 
soils are the most satisfactory for agricul- 
tural purposes, since they are easily 
worked, productive and retentive of fer- 
tilizers. One of the most suitable soils 
for farming, all things considered, is made 
up of 50 to 70 per cent of sand, 20 to 30 
per cent of clay, 5 to 10 per cent of pul- 
verized limestone and 5 to 10 per cent of 
humus. The method of handling loam 
soils is intermediate between that for clay 
soils and for sandy soils. 

Muck Soils. This subject is discussed 
under Muck. Muck soils contain an un- 
usual amount of vegetable matter. . They 
require draining as a first requisite for 
cultivated crops and weathering for a 
year or so. Fresh muck soils are likely to 
be acid, and are therefore benefited by ap- 
plications of quicklime and ashes. These 
soils usually contain sufficient nitrogenous 
matter, but are often deficient in potash 
and phosphoric acid. For the use of 
muck as a nitrogenous manure see Muck . 

Alkali Soils. In numerous large areas 
throughout the Western States where the 
annual rainfall is scanty, accumulations 
of alkali have taken place at various 
depths in the soil and upon the surface. 
The most common forms of alkali are 
sodium chlorid, sulphate of soda or 
Glauber’s salts, Epsom salts and carbon- 
ate of soda. These salts are all readily 
soluble in water and only become visible 
when occurring in quantities on the sur- 
face of the soil, or in the deeper lying 
strata in a dry condition. On the surface 
they may form white, glistening incrusta- 
tions which may be seen for many miles. 
The most extensive accumulation of al- 
kali usually occurs in alkaline lakes. Two 
forms of alkali are commonly mentioned, 
the white and the black. Roth are white 
salts but the name “black alkali” is due 
to the fact that this salt decomposes vege- 
table humus, giving it a black color. The 
name “white alkali” is given to soluble 
salts which are composed mainly of 
Glauber’s salts and Epsom salts; “black 
alkali” is a common name of carbonate 
of sodai The source of alkali is usually 


considered to be in the decomposition of 
certain rocks. These salts are naturally 
found throughout the United States in all 
soils, but wherever rainfall is plentiful 
the salts are washed away and do not 
occur in quantities sufficient to injure 
growing plants. 

The effect of alkali on plants varies ac- 
cording to the amount which is present 
upon the surface of the ground and in the 
first foot or two beneath the surface, as 
well as other conditions of soil and cli- 
mate. The effect of black alkali is much 
more serious upon plants than that of 
other forms. It exercises a corroding in- 
fluence wherever it comes in contact with 
vegetable tissue, and otherwise checks the 
germination of the seed and development 
of the plant. Extended experiments with 
different plants in regions where alkali is 
abundant have shown that the resisting 
power of plants varies with regard to 
alkali. Many plants may be spoken of as 
intolerant toward alkali, while others are 
especially capable of growing in the pres- 
ence of alkali, and are therefore spoken 
of as tolerant. The plants which are most 
tolerant are native species which have 
gradually acquired the power of growing 
in the presence of exceedingly alkaline 
soils. These include the so-called salt 
bushes, salt grasses and weeds of little 
economic importance. Some of these 
plants have been introduced from other 
countries and experimented with for the 
purpose of determining their possible eco- 
nomic value in reclaiming alkali soil. 
Among cultivated plants the most toler- 
ant are alfalfa, sugar beets and sweet 
clover. It has been found that sugar 
beets may be grown in strongly alkaline 
soil. Where chlorids are mixed with the 
other alkali salts some difficulty is expe- 
rienced in the crystallization of sugar 
during manufacturing, but for feeding 
urposes, sugar beets are apparently not 
adly affected by growing on alkaline soil. 
Cereals, as a rule, do not do well in the 
presence of alkali; rye, however, is much 
more tolerant than wheat or oats, and 
barley appears to be somewhat resistant 
to alkali. 

Experiments have demonstrated the 
efficiency of a number of remedies in re- 
claiming alkali soils. Since the main 
source of alkali is in the deeper strata of 
the soil, it is apparent that seepage water, 
when coming to the surface by capillary 
action, must carry quantities of alkali, 
which are left upon the surface of the soil 
by the evaporation of the water. Care 
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should therefore be exercised to prevent 
seepage. Thorough cultivation of the sur- 
face of the soil will make evaporation less 
rapid and will prevent to some extent the 
accumulation of alkali at the surface, 
where it does most harm. Cultivating 
tolerant plants on alkali ground is also of 
advantage, especially in the case of deep 
rooting plants. Small quantities of the 
alkaline salts are taken up into the plant 
substance, and are thus removed when the 
crop is harvested. The presence of a 
vegetable covering to the soil prevents the 
superficial evaporation to a large extent, 
and water which is required for the 
growth of deep-rooting plants is taken 
from a considerable distance .beneath the 
surface. Where the alkali is of the black 
form, or carbonate of soda, the addition of 
large quantities of gypsum to the soil 
changes the carbonate of soda into the 
less harmful sulphate of soda. This chem- 
ical reaction, however, naturally does not 
take place when the alkali is already of 
the white form, or sulphate of soda. The 
use of gypsum, therefore, in such cases is 
of no value. Lime has a corrective effect 
upon Epsom salts, and where analyses 
show this to be tl\e chief alkali salt, lim- 
ing of the soil is to be practiced. 

The remedies thus far mentioned, how- 
ever, are of a temporary nature and do 
not remove the alkali from the soil. 
Wherever plenty of non-alkaline irrigation 
water is to be had and drainage is possible, 
the sovereign remedy for alkali consists 
in flooding the surface abundantly with 
water and in under draining. By this 
means the alkali salts are dissolved and 
carried away in the drainage water. 
Analyses of such water already made have 
shown that large quantities are carried 
away in this manner. 

The role which the soil may play in 
flood control is often overlooked in dis- 
cussions of the problem. When soil is 
covered with growing vegetation, shrubs, 
bushes or stubbie in grain fields, the run- 
off of surface water during the storms is 
impeded and hence more of it soaks into 
the soil. Good porous soil containing 
humus has an enormous capacity for 
holding water, later giving it up slowly by 
evaporation, by transpiration through 
growing plants, or contributing to the 
flow of springs or even artesian wells. 
The large volume of water thus held back 
at the source of the thousands of rivulets 
which go to make up the larger streams, 
materially reduces the flood water in such 
streams. 


SOIL CONSERVATION 

Today conservation is a word to con- 
jure with. After three centuries of ex- 
travagance and wilful waste in which we 
boasted that all American resources were 
inexhaustible — soil, forests, iron, coal, oil, 
gas — we are sobering up from that orgy 
with the realization that these gifts of na- 
ture are not unlimited in quantity, that all 
of them are being needlessly squandered 
and that the end of some of them, at least 
to the eye of the geologist, is already in 
sight. It would be an unobservant traveler 
who could sail past the mouth of the 
Mississippi, the Columbia, the Amazon, 
the Ganges or the Yellow River without 
noticing the vast stretch of water rendered 
yellow or muddy brown by the particles 
of fertile top soil carried down to the sea 
by these rivers from the thousands of 
farms lying along their courses. R. J. 
Russell has estimated that the Mississippi 
annually carries into the Gulf of Mexico 
730 million tons of soil. Some of the soil 
came from Montana, some from Iowa and 
some from Arkansas, and at least 17 other 
States. These States are not only made 
poorer by the loss of soil but the silt is 
deposited in the bed of the river, making 
it difficult to build dykes high enough to 
prevent the occurrence of disastrous 
floods. Then, too, in the delta of the 
river the bed becomes so clogged with 
mud as to render it difficult and very ex- 
pensive to keep the channel open for 
shipping. The Yellow River, or Hwang 
Ho, dyes the whole Yellow Sea with the 
color that gives it its name. The Parana 
River from its source to Buenos Aires re- 
sembles a brown porridge. H. H. Bennett 
has estimated that 3 billion tons of soil 
from our farm lands and pastures are re- 
moved annually by wind and water ero- 
sion, and that this huge mass of soil con- 
tains the equivalent of 90 million tons of 
essential fertilizer elements, and that this 
sum is 50 times or more the amount of 
fertilizer applied to our farms annually. 
Careful measurements of silt in run-off 
water from farm areas in Missouri showed 
that 69 tons of soil per acre were washed 
off yearly under a 35 inch rainfall from 
clean-tilled crop, while only 600 pounds 
were lost from soil under a dense cover 
crop. At that rate it would require only 
16 years to wash off 7 inches of top soil 
from land under clean-tillage. 

In the 1860s, when a farmer could move 
on to another farm as soon as he had worn 
out his first one, these mathematical cal- 
culations would have worried him not a 
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whit. It is only when all good farm land 
has been taken up, when the farm must 
last a lifetime and be passed on to suc- 
ceeding generations of the family, that the 
need for keeping the farm soil anchored 
in place comes home to the farmer. 

Since ancient times there have been ef- 
forts to control water erosion. Some of 
these efforts were in vain, as evidenced by 
the ruined buried cities in various parts of 
the Near East. The terraces of the Incas, 
and particularly the perfect terracing of 
mountain land for rice in Java and the 
Philippines, •show how effective this 
method of control may be when the ter- 
races are properly made and kept in 
order. But engineers claim that 70 to 90 
per cent of the terraces in some of the 
Southern States are inadequate to control 
water runoff, or are actually worse than 
nothing. But erosion from rainfall may 
be held in check by a combination of ter- 
racing, strip planting, control of gullies 
with grass, contour farming, cover crops 
for seasonal protection, grassed channel 
ways to carry away surplus water, con- 
struction of small reservoirs for holding 
stock water and improvement of pasture 
through rotation grazing. Some of these 
f points have been considered in the various 
’articles on legumes suitable for soil bind- 
ing. 

Periodically, the dust bowl of the west 
is the scene of the sorry destruction of 
crops and top soil by winds. Two and a 
half years of drouth are enough to try 
the patience of Job. Then to wake up 
some morning and find your farm and 
your neighbor's farm waltzing away with 
a 40 mile wind. That is merely a tame 
manner of hinting at the experience of a 
65,000 acre tract in one of the Western 
States. 

A great campaign was started involving 
the cooperation of farmers, business men 
and railroad officials. It took 3 years of 
hard work to stop the drifting of the soil. 
They ran lister furrows across a quarter 
of the land which was sliding away in the 
wind. They roughened the surface with 
any available implement of cultivation. 
They kept on planting crops to help hold 
the soil. By the fall of the third year the 
farms were all safely anchored again. 
Then Nature finished the job with the 
soaking rains of the next year. These 
same farms resumed the production of as 
big crops as ever. Or in many cases it 
was a sub-basement farm which was on 
the job, the original ground floor of the 
farm having been piled up in a railroad 


cut or in a pasture field in huge drifts 5 
to 10 feet deep. 

Scores of news items and stories were 
written about a a whole county blowing 
away" but the most important result of 
the big blow has been quite overlooked. 
It forced a better and more rational sys- 
tem of farming upon the wheat growers. 
It toppled over the dust-mulch fetish and 
put up in its place a shrine devoted to 
common sense. While the 3 years of dust 
and drifting soil were a horrible night- 
mare, it is now remembered merely as a 
nightmare. 

Nature had already become tired of 
having the Great Plains soils wear them- 
selves to powder by drifting back and 
forth across the country, and had se- 
curely anchored the soil by means of 
grass. Such wonderful soil binders were 
these grasses that the sod formed by the 
roots made excellent structural material. 

Now, these same grasses with their re- 
markable root development furnished the 
overcoat which forced the winds to go on 
about their business without disturbing 
the soil. For the Great Plains is a windy 
country. For example, the weather re- 
cords show that near. Dodge City the 
wind on 1117 occasions during the 6 year 
period of 1907-1912 exceeded a velocity 
of 20 miles an hour. In fact, during the 
months of April, May and June the wind 
passed a speed of 20 miles an hour an 
average of 19 times a month and some- 
times reached a velocity of 52 miles. 

In the early days of settlement each 
homesteader plowed only a small part of 
his land during any one season. Most of 
these families came from regions where 
diversified farming was the established 
practice and brought cows and hogs with 
them. But wheat farming rapidly in- 
creased in popularity. The homesteaders 
began plowing more and more land. Just 
before the big blow tractors had gained 
great vogue. They made it possible to 
plow up all the land in sight. Most of 
the land had already been planted to 
wheat continuously for 20 years. It was 
plowed only once in 3 years, and then 
only from 3 to 5 inches deep. The rest 
of the time it was merely disked. No 
attempt was made to put humus back into 
the soil. Even the straw was burned. 

And all these years a terrific barrage 
of dust-mulch propaganda was laid down 
over the Great Plains. The farmers were 
frantically urged to keep the disk harrow, 
the smoothing harrow and the plank drag 
going all the time. The soil surface must 
be kept pulverized into a fine dust. This 
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was the whole secret of dry farming. By 
this method you could keep the soil 
moisture from escaping and raise crops 
whether it rained or not. And the farmers 
supposed that these experts on dry farm- 
ing knew what they were talking about, 
so they scratched and disked and har- 
rowed the top of their farm into a sort 
of talcum powder. Then came the big 
blow and the entire topsoil to the depth 
of 6 inches, or as deep as it had ever been 
stirred with plow or harrow, blew away. 
Then the farmers began to wonder who 
had been throwing the most dust in their 
eyes. 

Mr. G. II . Kinkel condensed his long 
practical experience with blow soils into 
a few short sentences: “You simply must 
break the surface if it has become smooth. 
Even a weighted disk harrow will do it if 
no better implement is handy. List all 
fields, even pastures. Deep plowing is 
only a temporary help. Plow at once 
after harvest, July 15 to August 15. 
Leave the field in the plow ridges or har- 
row it into furrows. Always plow, list 
and cultivate at right angles to the pre- 
vailing wind. A constant procession of 
troughs will thus catch the soil particles 
loosened by the wind, and prevent the 
movement from becoming general or con- 
tinuous. Winter wheat is the best pro- 
tection against soil blowing. Sometimes it 
may be advisable to leave the stubble 
standing as long as possible, but you must 
get the wheat started in the fall so as to 
cover the ground.” 

In western Kansas and Nebraska dam- 
age from soil blowing “most frequently 
occurs on summer fallow, in corn stubble 
fields, and other fields that have been 
cultivated so much that the surface is 
very fine and dry.” 

Planting crops in alternate strips across 
the wind has been found a quite efficient 
way of checking soil drift. Thus corn or 
sorghum may alternate with strips of 
grain or grass or alfalfa. This is parti- 
cularly serviceable where blowing extends 
far into the summer, as in parts of Colo- 
rado. 

One of the shining examples of wind- 
blown soil deposits is the Palouse coun- 
try of Washington and Idaho. This 
whole region is just one big rounded hill 
after another. These wonderfully graded 
hills are merely heaps of soil gradually 
carried over by the strong west winds 
from Pasco, Umatilla, Walla Walla and 
other dry regions farther west. The hills 
are usually 150 to 200 feet high, the 
northeast slope being steepest. 


Byron Hunter of Moscow, Idaho, has 
made an extensive study of the blowsoil 
problem of the Columbia and Snake River 
basins of Washington, Oregon and Idaho. 
. Soil drifting in this region is a serious 
matter yn many localities. Summer fal- 
lowing is- a general practice, leaving about 
one-half of the crop land bare and ex- 
posed to wind action. “The best way of 
handling these soils,” says Hunter, “con- 
sists in leaving the stubble and trash on. or 
mixed with the surface soil, making 
enough clods to cover the surface of the 
ground and rubbing and pulverizing the 
soils just as little as possible. In the past 
blow soils have been summer-fallowed by 
very much the same methods as are used 
for light soils 'that do not blow. This 
has frequently resulted in disaster.” 

. Plowing with mold boards removed and 
directly after harvest will leave the 
stubble and weeds on the surface and thus 
help to prevent soil drifting. As soon as 
the frost is out of the ground In the early 
spring, and while the soil is still wet, a 
clod-mulch may be made with a spring- 
tooth harrow. The ground by this method 
is stirred about 5 inches deep. If weeds 
start up in the spring they may be con- 
trolled with the rod-weeder, the rod pass- 
ing just below the mulch. To protect 
winter wheat from soil blowing, Hunter 
recommends harrowing the wheat in the 
spring when the soil is wet, or if there 
is a light stand of wheat, cover it with 
manure or straw. Rye planted m the 
stubble in the fall and used as pasture the 
next spring and summer, will also help to 
hold the soil. 

But it is not the drylanders alone who 
suffer from soil blowing. Dust storms and 
wind erosion occur over all the great 
stretches of semi-arid range country. 
Similar experiences might be related from 
California. Then there are areas that 
sometimes suffer from wind erosion in 
various parts of Texas, Oklahoma and 
North Dakota. Even on irrigation proj- 
ects soil blowing may become serious. 
Farmers have often had cause to regret 
that they removed the sage brush from 
too much land at once. For just as they 
had the land nicely leveled and pulverized, 
and before they could irrigate, the wind 
blew their soil away and piled it in an- 
other place. Thus they learned the les- 
son of clearing only a little at a time and 
getting that anchored before proceeding 
with the removal of sage brash from more 
land. 

Growing plants of whatever kind, 
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whether trees, corn, wheat or grass, serve 
to some extent as windbreaks. Stubble 
and other trash left behind in harvesting 
farm crops are also of some value for the 
same purpose. This material, including 
crop roots, when cultivated into the soil, 
and before complete decay, acts as a soil 
binder. Humus or decomposed vegetable 
matter incorporated in the structure of 
the soil is commonly supposed to be use- 
ful in the same direction, for the reason 
that it increases the water holding power 
of the soil and tends to flocculate the soil 
into coarser granules. These evidences of 


the serious loss of good fertile top soil 
by wind and water serve to remind us 
that in nature soils are held in place by 
plant roots. Grasses, legumes, trees and 
weeds serve this purpose. When the top 
soil is gone it may require a lifetime to 
transform a raw, inert subsoil into a suit- 
able seed bed for cultivated plants. The 
moral of the story, therefore, is obvious. 
Keep your soil tacked firmly to the sub- 
soil by means of plant roots, and main- 
tain a surface cover of vegetation for as 
great a part of the year as is consistent 
with the raising of cultivated plants. 
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MISCELLANEOUS 




WHEN THE BEES WANT A NEW QUEEN, LARGE CELLS 
LIKE PEANUTS ARE BUILT FOR NURSERIES 



MISCELLANEOUS 


AGRICULTURAL COLLEGES 

Each State maintains a college, sup- 
ported by State and federal appropria- 
tions, devoted primarily to instruction and 
research in all phases of agriculture, me- 
chanical arts and domestic science. These 
colleges are directly and intimately con- 
nected with the State Experiment Sta- 
tions, and in several States are considered 
as part of the State University in the 
general system of state-wide education. 
Many of them have been in operation 
since the early 1850’s, have acquired 
generous building space, scientific equip- 
ment, teaching staff running up into the 
hundreds, and some of them are attended 
by 6000 to 10,000 students. Courses of 
study are arranged in various lengths from 
2-week winter terms on a particular sub- 
ject, to 2 or 4 year regular organized 
curricula leading to college degrees, and 
post-graduate courses are offered for re- 
search students. 

The subjects taught at these institutions 
include not only agronomy, animal in- 
dustry, economics, entomology, plant 
pathology, soils, veterinary science, bot- 
any, bacteriology, chemistry and genetics 
but also English, foreign languages, music, 
meterology, engineering, geology, psy- 
chology, history, anatomy, and numerous 
other matters, as in colleges of liberal 
arts. 

In addition to resident instruction and 
research, the agricultural college carries 
on a state-wide system of agricultural and 
general education by correspondence, 
radio, farmers’ institutes, reading courses, 
farm-home week, farm bureau meetings 
and regular sessions . of local agricultural 
associations at which groups of the col- 
lege and experiment staffs attend. The 
prescribed reading courses lead to more 
or less formal examinations and the is- 
suance of certificates to those who have 
successfully passed. Heading courses are 
not confined to the farming population 
but are open to all citizens. ' The courses 
in domestic science, at first concerned 
only with the practical phases of cookery 
and household affairs, have extended into 
elaborate studies of nutrition, canning, 
preserving, dying, fabrics and nursing. 
In bringing into practice the discoveries 


made in the conduct of this research, the 
county agricultural agent is the most vital 
factor since he visits most of the farmers 
in his county and acquaints them with 
new methods and ideas which may be 
locally utilized to advantage. 

AGRICULTURAL EXPERIMENT 
STATIONS 

These are State institutions organized 
for the purpose of conducting agricultural 
experimental investigations. The first 
regularly organized experiment station in 
this country was established at Middle- 
town, Conn., in 1875. Ocher stations were 
established soon after in a number of 
widely separated States, and in 1887 Con- 
gress passed a bill, popularly known as 
the “Hatch Act,” appropriating $15,000 
annually to each State and Territory for 
the maintenance of an agricultural ex- 
periment station. Since that date stations 
have been established in every State and 
Territory, including Alaska, Hawaii and 
Porto Rico. With but few exceptions, 
provided for in the Act, the stations must 
be departments of the land-grant agricul- 
tural colleges (see Agricultural Schools 
and Colleges ), and their officers are often 
professors in the college. 

Other federal appropriations have been 
granted for Experiment Station support, 
and the State Legislatures make annual 
or biennial appropriations often of very 
generous proportions. Large sums are 
also received from private or corporate 
sources. The Experiment Stations have 
thus become richly endowed research in- 
stitutions. 

Since their organization these stations 
have conducted a vast amount of research 
work along nearly all lines of agriculture. 
The results have been published in the 
form of popular reports, bulletins, cir- 
culars and press notices for agricultural 
papers, and sent free to a large mailing 
list of farmers, and to everyone else in- 
terested in agriculture who asks for them. 
In most cases these publications not only 
give the results of experimental work done 
at the station, but include as well in- 
formation on the practices of our most 
successful farmers, horticulturists and 
stockmen. These publications are im- 
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mensly practical. The experiment sta- 
tions are becoming more and more popular 
each year as their purpose and methods of 
work become known. The most progres- 
sive farmers keep in constant touch with 
them and find them a great help. The 
work of each station is usually that in 
which the State as a whole, is most in- 
terested. 

Notwithstanding the value of these 
publications and the fact that they are 
mailed free for the asking, many farmers 
of the country do not avail themselves of 
them. This arises in many instances from 
a lack of information concerning them 
and a knowledge of where to write for 
them. 

Not only do the stations send out pub- 
lished information but they give much 
personal advice in response to letters sent 
in. This constitutes an important part of 
the work done, and farmers may feel free 
to ask the station for any information, at 
any time, along agricultural lines, and 
may be reasonably sure of getting a satis- 
factory reply. Your County Agricultural 
Agent usually has information about these 
bulletins and is glad to help you obtain 
them. 

ANTS 

A number of species of these insects 
occur in houses, the more important of 
which are the little red ant, little black 
ant and pavement ant. None of these 
are very destructive to household supplies, 
but become a nuisance on account of get- 
ting into sweet food materials. As soon 
as a discovery of this sort is made by an 
ant the whole colony seems to learn of it 
within a short time and the house may 
become infested with a large number of 
ants. As is well known, the colonies of 
ants contain individuals of different sorts 
and usually comprise a large number of 
individuals. Where the nests can be found 
in lawns or near houses, the ants may be 
destroyed by pouring boiling water into 
the nests or saturating them with kero- 
sene, or by making small holes in the nest 
with a stick, pouring an ounce or two of 
bisulphid of carbon into each hole and 
quickly closing the holes. When the nests 
cannot be found, an efficient method for 
catching ants in houses consists in placing 
small sponges moistened with sweetened 
water where they will be found by ants, 
and immersing these sponges at intervals 
in hot water to destroy, the ants. 

Thorough cultivation of the soil has 
been found efficacious in destroying ants 
in some localities. Some species of ants 


are slightly beneficial from their habits of 
attacking cotton worms and other in- 
jurious insects. When ants are seen run- 
ning up and down fruit trees and other 
plants, an examination will usually dis- 
close the presence of plant lice on such 
plants. As is well known, most plant lice 
are attended and cared for by ants, and 
the presence of ants on cultivated plants 
may thus serve as an indication of infesta- 
tion of plant lice. Under such circum- 
stances the ants do no harm to the plant 
except in the way of assisting in the dis- 
tribution of the plant lice. 

BEES 

Beekeeping is a sufficiently important 
farm industry in every one of our 48 
States to be prominent in agricultural 
statistics. There are about 4% million 
colonies of bees in the U.S. with an annual 
production of 136 million pounds of honey. 
The leading honey States are California, 
Michigan, Ohio, Wisconsin, Illinois, Iowa, 
New York, Texas and Minnesota. These 
figures cover commercial production, but 
by far the greater number of persons en- 
gaged in the business have only a few 
swarms and raise honey for home con- 
sumption. Thus 56 per cent of the bee- 
keepers of New Jersey have only from 
1 to 5 colonies, while only 1 per cent have 
100 or more hives. 

In many parts of the country extensive 
apiaries have been established and man- 
aged on a commercial scale, for the pur- 
pose of furnishing honey for market. 
Keeping a few bees in connection with 
other agricultural pursuits furnishes an 
agreeable occupation for people who are 
interested in such work and furnishes a 
delicacy for table use which is universally 
held in high esteem. 

Aside from the production of honey, 
which constitutes the main reason in a 
majority of cases for keeping bees, these 
insects are of great economic importance 
in connection with fruit raising. The re- 
lationship of insects to the pollination of 
fruits has been much discussed in scientific 
journals and in agricultural papers, but 
the necessity of their assistance in order 
to secure a full crop of fruit, whether of 
orchard or berry kind, is perhaps not fully 
appreciated. Experiments have shown 
that most fruit trees and bushes are 
either partially or only slightly pollenized 
when bees and other insects are prevented 
from visiting the flowers. Many varieties 
of fruit trees are self-sterile and require 
that pollen be carried from other trees or 
other varieties in order that a good crop 
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of well-formed fruit may be produced. 
Bees are the most useful of all insects in 
the fertilization of fruits. The labor in- 
cident to maintaining a few colonies about 
the home is amply repaid in the increased 
setting of fruit, without considering the 
value of the honey produced. 

Commercial fruit growers maintain large 
apiaries in their extensive orchards prima- 
rily for the purpose of increasing the set 
of fruit, or rent colonies for the blooming 
season from professional beekeepers. 


Ime have shown that the cultivation of 
special honey plants is neither profitable 
nor _ desirable. In all agricultural and 
horticultural regions a sufficient number 
of honey-producing plants are cultivated 
for other purposes, and bees, besides 
assisting in fertilizing such plants, can 
obtain enough honey for their own use 
during winter, and also a considerable 
quantity which may be removed for con- 
sumption in the family. Among the more 
valuable bee plants mention may be made 
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Bees may be successfully kept in any 
locality where agriculture or horticulture 
can be pursued with profit. In fact bees 
maintain themselves in a wild state in 
many situations where agriculture is as 
yet impossible on account of the lack of 
cleared and arable land. Besides ordinary 
agricultural regions in country districts, 
bees may be kept in cities, especially 
favorable situations being found on the 
house roofs. From such locations they 
can easily reach garden plants, sweet clo- 
ver, white clover and other honey-produc- 
ing plants. 

Bee Plants. It has often been sup- 
posed that in order to keep bees profit- 
ably, or even successfully, it is necessary 
to plant special crops for the purpose of 
producing honey. Experiments along this 


of clover, white, alsike, crimson, and the 
2 species of sweet clover, fruit blossoms of 
all varieties, alfalfa, willow, esparcet, lin- 
den or basswood, rape, buckwheat, chest- 
nut, cotton and locust trees. Besides 
these cultivated plants and shade trees, a 
very large number of wild herbs and trees 
are visited by bees for the purpose of ob- 
taining honey or pollen. In the South the 
red-bud, alder, soft maple, June-berry, 
orange, black gum tree, white sage, sour- 
wood, and saw palmetto are important 
honey-producing plants. In the North- 
eastern part of the country willows, wild 
crabapple, yellow locust, tulip tree, lin- 
den, knot-weed, buckwheat, grape, willow 
herb, goldenrods furnish large quantities 
of bee food. In the Middle and Western 
States a number of the trees and other 
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plants already mentioned serve as a 
source of honey, but special mention 
should also be made of white sage, Rocky 
Mountain bee plant and buck-brush or 
waxberry. Bees readily adapt themselves 
to the flora of the particular locality in 
which they are raised, and quickly choose 
the plants winch furnish most pollen and 
honey for their use. 

Replies to a questionnaire sent to bee- 
keepers by the Department of Agriculture 
gave alfalfa first rank as bee plant in 


try and is distributed from the Atlantic 
to the Pacific. The Cyprians are good 
honey collectors and work persistently 
when the honey secretion becomes scanty. 
They are easily kept through the winter 
and defend their hives with great energy. 
On account of filling the cells completely 
before capping the honey has a trans- 
parent appearance which interferes with 
its successful marketing, and the bees are 
easily aroused and led to attack atten- 
dants. Italians cap the honey so that the 
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Idaho, Nevada, Oregon and Utah, and 
second place in 10 other States. Alsike 
clover stood at the head in 7 States, sweet 
clover in 14, >vhite clover in 11. But this 
article cannot give space to consider the 
hundreds of plants known to be of first 
or second rank as sources of honey. Dan- 
delion is not mentioned as often as it 
should be in this connection, but is a very 
good early spring source of both nectar 
and pollen. Among other prolific sources 
of pollen are fruit trees, com, maples, 
yellow sweet clover, etc. 

Varieties of Bees. A few experiments 
have been made in introducing the giant 
East India honey bee (Apis dorsata) into 
this country, but the experiments have 
not been carried far enough to permit de- 
finite conclusions as to the value of this 
species. The common honey bee (Apis 
nullified) is represented in this country 
by several varieties or races, Cyprians, 
Italians, Carniolans, and German bees. 
The common brown, or German bee, was 
the first variety imported into this coun- 


comb appears white, and much less skill 
is required in subduing and handling them. 
The domestic Italians are far gentler than 
the Cyprians. The Carniolans are of a 
gray color and are perhaps the gentlest of 
all races. Since they have shown their 
good qualities in resisting the climatic 
changes of \vinter and in gathering large 
stores of honey under adverse circum- 
stances, they are gradually becoming 
more and more popular. 

In an average locality for honey col- 
lection, a vigorous colony should produce 
about 20 pounds of comb honey, besides 
■what is required for winter keeping of 
the bees. This amount will be consider- 
ably increased when colonies are favorably 
located near large areas of 2 or more of 
the most important honey plants. Large 
stores of honey should not be expected in 
all seasons, and the amount which is 
gathered by bees varies greatly from sea- 
son to season, depending on drouths, 
earliness or lateness of the season, and 
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other less thoroughly understood condi- 
tions, which determine the honey flow. 

The management of bees may be readily 
learned by anyone who desires to manipu- 
late them. The Carniolans are perhaps 
the best choice for amateurs, since, as 
already indicated, they are the gentlest 
race. After some experience with bees 
other races may be preferred in certain 
localities, according to experience in each 
locality. 

Hives. The Standard hive is most 
generally adopted. This hive is not 
patented and may be obtained from all 
manufacturers of bee supplies. These 
hives are cheap and it is perhaps best to 
buy them of regular dealers, since the pro- 
portions will be more accurate and the 
fitting of parts is more perfect than would 
be the case in homemade apparatus. 
Where it is desired to obtain comb honey, 
hives should be used which permit in- 
sertion into the brood apartment of a 
number of frames, up to 10. The Stand- 
ard hive readily admits of expansion and 
contraction, as occasion requires. It 
should be covered with a tight-fitting, 
rain-proof roof in winter. A number of 
hives may be surrounded with a frame 
structure, leaving a few inches of space 
between the hives and the outside struc- 
ture, which may be filled with straw, ex- 
celsior, or other substances. All bee- 
keepers should be provided with one or 
more bee smokers, which are sold at 
moderate prices by all manufacturers of 
bee supplies. Smoke is almost universally 
used for the purpose of quelling or stupe- 
fying bees, when it is necessary to open 
the hive for the purpose of removing 
honey or for inspection. The beginner 
will find it desirable to use a veil to pro- 
tect the face and gloves for the protection 
of the hands. Old and experienced apia- 
rists often find these accessories unneces- 
sary. 

Swarming. Ordinarily when a colony 
of bees puts forth a swarm the bees fly 
about for a short time and gather in a 
clump on a tree, bush or other convenient 
object near the apiary. The process of 
transferring the swarm to a new hive will 
be determined largely by the circumstances 
of each case. When the swarm collects 
upon a small branch of a tree, the branch 
may be removed gently and the whole 
mass of bees carried and deposited in a 
hive, or they may be shaken off into a 
hive by one vigorous blow. If the prac- 
tice of clipping the queers wings is fol- 
lowed, the queen will of course fall to the 
ground as soon as the swarm issues, and 


may be secured in a cage. The bees, after 
flying about for a short* time, return. If 
in the meantime an empty hive is placed 
in the position where the parent colony 
■ previously was, the bees will 'enter the new 
hive and the queen may lie allowed to go 
in with them. 

It is frequently desirable to prevent 
swarming entirely or to prevent the Is- 
suance of more than one swarm during 
the season. It is evident that the more 
energy the bees give to the production of 
young bees, the less extensive will be the 
honey production. One of the most com- 
monly practiced preventive measures- is 
to give abundant room for the storage of 
honey. This should be arranged for early 
in the season. Free ventilation should be 
accorded the bees, and when hot weather 
appears, the hives may be shaded, in order 
to prevent the development of a too high 
temperature inside the hives. Hives may 
be opened once or twice weekly and all 
the queen cells destroyed. Queen traps 
have been so constructed that the queen 
on returning to the hive is captured. The 
use of such traps and clipping the wings 
have been generally recommended by the 
stations. 

Wintering Bees. Wintering bees in 
greenhouses is not to be recommended. 
It appears that bees are useless for pol- 
linating fruits in winter and are not con- 
tent with the limited quarters, but spend 
a great portion of the time trying to 
escape from the houses. When bees are 
moved into cellars the apartments should 
not be damp and the temperature should 
be maintained between 44° and 4S° F. If 
the temperature of the cellar is allowed 
to rise too high, the bees become active, 
a much greater loss of bees occurs, to- 
gether with a much greater consumption 
of store. In the South bees are wintered 
on summer stands in the open air. This 
method is also successful in the North, 
with proper precautions, but usually they 
are placed in cellars, or a secondary box- 
like structure is built around them for 
further protection. When the winter sea- 
son is entered upon it is essential that the 
colony should have a good queen, an aver- 
age sized cluster of healthy bees, and a 
sufficient quantity of food. In the South 
from 15 to 20 pounds is considered suf- 
ficient for outdoor wintering, while a simi- 
lar quantity is sufficient for wintering in 
cellars in the North and from 40 to 45 
pounds for outside wintering. In outdoor 
wintering, cold and dampness are the 
great obstacles to be overcome. A good 
cluster of bees can resist a very low tern- 
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perature if thoroughly dry. The chief 
problem of wintering is to retain the 
warmth generated by the bees and at the 
same time prevent a too great accumula- 
tion of moisture in the hives. In cold 
climates colonies may be packed with dry 
chaff or similar substance in such a way 
that the moisture is absorbed without al- 
lowing a free draft through the hive. 

Apiaries should be situated so that there 
are no serious obstacles near at hand to 
interfere with the flight of the bees to and 
from the hives. A place may be easily 
selected which is not needed for other pur- 
poses and will not interfere with other 
agricultural operations. In some localities 
it may be well to choose a protected side 
of a building, where the colony will not 
feel the force of the wind in winter and 
where they may be sheltered from the di- 
rect rays of the sun during the hottest 
part of the summer. 

Feeding Bees. In many cases it will 
be found desirable to feed bees during the 
winter season for the purpose of bringing 
the colony out in the spring in a more 
vigorous condition. In some experiments, 
where extracted honey w r as fed back after 
the honey season was over, it was found 
that this was done with a profit of nearly 
6 per cent. Other experiments along the 
same line have been unsatisfactory, and 
in some parts of the country stimulative 
spring feeding is positively injurious. In 
feeding sugar syrup to bees, it is perhaps 
the best practice to feed a considerable 
quantity rapidly. Sugar syrup is prob- 
ably a more economical food for bees than 
honey. 

Where comb-honey is being produced 
for the market, a great amount of work is 
put upon the bees in the manufacture of 
necessary wax. Wax is made out of honey 
and from materials which are collected by 
the bees, and a large number of bees is 
necessarily kept from doing the regular 
work of collecting while engaged in the 
manufacture of wax. It has been found 
advisable, therefore, to furnish wax in 
some form to bees for their use in build- 
ing comb. Wax thus furnished is usually 
in the form of a foundation, with or with- 
out cell walls. The bees use the wax in 
the artificial foundation to extend the cell 
walls and comb midrib. If the heavy 
foundations are used, they are somewhat 
thinned out by the bees in constructing 
comb upon them, but such foundations 
are not thinned in any case to the light- 
ness of natural comb. The cell walls in a 
natural worker comb are thinner than the 
walls built upon artificial foundations, 


with the exception of those which are con- 
structed upon extra thin superfoundations. 
It is a mistake to use artificial foundations 
with artificial deep cells, unless their walls 
can be rendered as thin as those of the 
natural cell walls. Heavy foundations re- 
sult in combs which are heavier than the 
natural combs, and the increased weight 
is due both to thickened midribs and 
thickened cell walls, but more especially 
to the latter. The natural wax secretion 
of bees is not lessened any more by fur- 
nishing them with heavy foundations than 
by the use of light foundations. In order 
to secure the most regular sections of 
honey, firmly attached all around the sec- 
tion, it is well to use a long, narrow strip 
of foundation as a starter, placed across 
the top of the section, or a rectangular 
starter extending about half way down the 
section. By using a long piece of founda- 
tion as a starter, gradually tapering to a 
point, with the broad base attached to 
the upper edge of the section, bees have 
a tendency to form worker comb through- 
out. It is advisable to use wooden or tin 
separators between the rows of sections, 
since the presence of these structures 
renders the sections more regular and 
tends to prevent the attachment of one 
section to another and the consequent 
breakage of the cells by separating the 
sections. 

A number of substitutes for pollen have 
been experimented with, these substitutes 
being placed on flat boards in the vicinity 
of the apiary. The order of preference by 
the bees, so far as observations have been 
made is as follows : Ground whole kernels 
of oats, corn, wheat, fine wheat bran. 

Bees kept the year round in one locality 
are, of course, restricted in their honey 
gathering to the flora of that locality. 
This may mean that there are consider- 
able periods when nectar sources are hard 
to find. For this reason beekeepers have 
adopted the plan of moving their colonies 
from one locality to another during the 
season. After the fruit blooms are past 
and locust flowers fallen, bees might be 
moved into an area of tulip, poplar or 
linden or alsike clover, or later into large 
plantings of buckwheat. The active honey 
season is thereby greatly extended. 

Diseases. Among the diseases of bees, 
mention should be made of Diarrhea, 
which is often brought about during the 
winter season. It is probably caused by 
sour, fermented, or thin honey. Bees lo- 
cated near cider mills often contract this 
trouble from feeding too extensively on 
apple pomace. Intense cold or dampness 
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and unfavorable climatic conditions may 
bring about this disease. The best remedy 
is warmth in the hive and proper condi- 
tions for an outside flight without liability 
to chill. 

American Foul Brood, a disease caused 
by Bacillus alvei which attacks the young 
bees. Death usually occurs after the 
young have been sealed in the cells. The 
dead larvae may be found in all positions 
in the cells. No remedy but burning is 
efficient. The infected bees, comb and 
honey should be burned in a fire hole at 
the side of the apiary. Most States have 
passed laws providing for annual inspec- 
tion of apiaries and destruction of infected 
colonies. 

European Foul Brood ( Bacillus pluton) 
kills the larvae before they are sealed in 
but does require such drastic treatment as 
prescribed for American foul brood. If 
the colony is not strong 2 or 3 colonies 
may be united, the old queens destroyed 
and a healthy, vigorous Italian queen in- 
troduced. 

Bee Moth (Galleria mellonella ). The 
bee moth eats its way through the combs, 
especially in the brood apartments, and is 
often very destructive to weak colonies. 
The larvae of this insect protect them- 
selves from the bees by lining their gal- 
leries with a coating of silk. The adult 
moths may often be seen in the corners of 
the hives. They are of a dull ash color, 
variously streaked. When seen flying 
about the entrances to hives they are seek- 
ing opportunity to enter and lay their 
eggs. The best remedy against this in- 
sect is to keep the combs under the pro- 
tection of bees. Combs should be so hung 
as to leave space between them in a large 
box where they may be subjected to fumi- 
gation with sulphur fumes. The larvae 
of the bee moth will thus be destroyed. 
So-called moth-trap attachments to hives 
are practically useless. 

Robber Flies, dragon flies, some species 
of ants and wasps, a few spiders, and a 
number of birds destroy the bees, but sel- 
dom become of economic importance. 

Skunks are troublesome pests in that 
they scratch on the hives and worry the 
bees especially in winter. If the bees are 
disturbed enough to leave the hive the 
skunks catch and eat them. 

CAT 

The earliest records of antiquity con- 
tain references to the domestication of 
cats and the esteem in which they were 
held. Despite the; fact, however, that 
they have been domesticated for such a 
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long time, comparatively few distinct 
breeds have been developed. A few color 
types have been developed and attempts 
have been made to breed certain races as 
pets, such as the Maltese, Persian and 
Angora breeds, but as a rule the color 
patterns of cats are not constant. The 
failure to produce distinct pure breeds of 
cats is apparently due in large part to the 
promiscuous crossing and consequent mix- 
ture of blood. No such differences in the 
size and general formation of the animal 
have been produced by domestication as 
have occurred among dogs and most other 
domesticated animals. There is no ap- 
parent tendency toward the production of 
a race of cats which possess any character- 
istics fitting them for special use of any 
sort. The raising of cats is consequently 
carried on largely for the purpose of pro- 
ducing pets. Their economic relationship 
to agriculture is not of great importance. 
Healthy, vigorous cats may serve to pre- 
vent the undue multiplication of mice 
and rats around dwellings and farm build- 
ings. Some cats also manifest decided 
tendencies toward more extensive hunting 
expeditions, and destroy large numbers of 
birds, field mice, rabbits and gophers. 
The effect of the destruction of these ani- 
mals depends in large part upon the habits 
of the animals which are destroyed. 

Cats are subject to distemper (see Dog) 
and to tuberculosis, anthrax and other in- 
fectious diseases which are contracted by 
eating the meat of animals dead of these 
diseases. For treatment of cat flea see 
under Dog. 

COOPERATIVES 

Cooperation among the farmers of a 
particular neighborhood or region, or 
among the growers of one product, as a 
system of marketing farm crops or buy- 
ing supplies, is doubtless a familiar idea 
to almost every farmer. Organizations of 
a cooperative nature were in operation in 
Europe long before they came into vogue 
in the U.S. The movement has had its 
ups and downs. The mortality among co- 
operative associations has been extremely 
high. But there are many that have con- 
sistantly weathered all difficulties, have 
grown steadily and have served their 
members well. There are reported to be 
about 10,600 farm cooperative associations 
in the U.S. with a membership of perhaps 
3,400,000, and doing an aggregate business 
of over 2 billion dollars a year. Among 
the commodities which are perhaps most 
extensively marketed through cooperative 
sales agencies are dairy products, fruits, 
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vegetables, dry beans, grain, cotton, eggs 
and poultry. 

One of the outstanding cooperative en- 
terprises is the California Fruitgrowers 
Exchange, organized in 1893 and in un- 
interrupted operation since that date. To- 
clay about 85 per cent of the citrus fruit 
produced in California and Arizona is 
handled by cooperative associations, 75 
per cent of it by the Exchange (72 per 
cent of the oranges, 67 per cent of the 
grapefruit and 89 per cent of the lemons) . 
The Exchange now ships nearly 33 million 
boxes of citrus fruit annually, the distri- 
bution being to all parts of the country. 
The organization is a simple federated 
plan. The growers are members of the 
local packing units which are affiliated 
with district exchanges, which in turn be- 
long to the California Fruitgrowers . Ex- 
change. There are about 14,000 citrus 
growers who are members of the 200 local 
packing units. The Exchange functions 
in many ways as a service organization. 
It collects crop information, studies sea- 
sonal variations in consumer demand, ex- 
port markets, loose fruit sales, advertising, 
nutritional research, transportation and 
other matters concerned with the pro- 
duction, packing, grading and distribu- 
tion of citrus fruit. The Exchange did 
much of the necessary pioneer investiga- 
tion of the conditions under which fruit 
could be shipped long distances in refrig- 
eration with a minimum of loss. The 
utilization of byproducts of the citrus in- 
dustry has been greatly furthered by the 
scientific researches conducted by the Ex- 
change. 

The Illinois Farm Supply is a good ex- 
ample of cooperative purchasing of sup- 
plies by farm groups. This Company 
serves as the wholesale organization ^ for 
farmer-owned cooperative oil associations 
and is one of the 13 business units of 
the Illinois Agricultural Association. Pe- 
troleum supplies, principally gasoline, 
kerosene, distillate and lubricating oil, 
constitute 85 per cent of its business, but 
it also handles paint* insecticides, tires 
and more recently, feed, seed, fertilizers, 
fence, twine and similar farm supplies. 

At least 6 federal government agencies 
make special loans to cooperative farm 
organizations. Such loans outstanding in 
1942 totaled over $468,000,000. Naturally 
the structural plans of these 10,600 asso- 
ciations differ to fit the requirements of 
local, regional and wide spread groups, 
handling such diverse products as pota- 
toes, paint, oranges, fence wire, and eggs. 
It is plainly outside the limits of this arti- 


cle to go into details about them. Any 
farmer who is not already a member of a 
cooperative may easily learn by inquiring 
what associations exist in his neighbor- 
hood. 

COUNTY AGENTS 

Many farmers have only a sketchy idea 
of the functions of Agricultural Experi- 
ment Stations, Agricultural Colleges and 
the U.S. Department of Agriculture, but 
it is a rare farmer who does not know the 
County Agent and the nature of his ac- 
tivities. In a real sense the County Agent 
is the living bridge, the liaison between 
all governmental agricultural agencies and 
the farmer. He interprets to the farmer 
the results of the scientific research car- 
ried on in those institutions. He brings 
to farmers the latest news on how to treat 
diseases of plants and animals, what to 
do about insect attacks, where to obtain 
pure seed, and good sires, what new va- 
rieties of crops are showing most promise. 
He helps in finding farm leaders to head 
the various local farm groups and organi- 
zations. He calls attention to new bulle- 
tins which may be particularly applicable 
in his county, tells farmers about market 
conditions. He is, in short, a sort of 
father confessor to the community and 
has a finger in everything that goes on in 
the countryside. 

The County Agent carries on all these 
activities not merely by correspondence 
or telephone from his office, but by direct 
contact with individual farmers and in 
farm gatherings throughout his county. 
Until gasoline rationing began to curtail 
the extent of his travel, the County Agent 
practically lived in his car as a sort of 
circulating library of information for the 
benefit of the farmers whom he visited or 
casually met along the way. There is a 
County Agent in every rural county, 
something more than 2900 of them, or 
4000 if you count their assistants. Credit 
is due them for helping significantly in 
improving the social side of farm life as 
well as in bettering the yield of crops and 
raising the standard of farm live stock. 

DAILY INCOME 

One of the most difficult problems in 
planning a farm as a reliable source of 
income is that of having a sufficient num- 
ber of enterprises which fit together 
smoothly and provide regular employ- 
ment the year round. The questions to 
be answered are : How many days a year 
does your farm give you employment at 
productive work? It is a regular or only 
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part time job?. How muck of this work 
is merely pottering around? How many 
days of the year does your farm lay you 
off without pay? 

For example, take the exclusive spring 
wheat drylander in the Rocky Mountain 
States. He works perhaps 3 weeks in 
April and May preparing the ground and 
seeding. Then in August he has another 
job harvesting it, lasting about a fort- 
night. The rest of the year is largely 
vacation without pay. And it is a rare 
man that can stretch a year’s income over 
12 months if it is received in a single large 
check. The Palouse farmer’s job is a lit- 
tle longer for the reason that he does 
considerable summer fallow work and 
may grow oats and peas as well as wheat. 
But his farm hires him for productive 
work for only 100 to 120 days of the year. 

But no one-crop system really gives 
steady employment. The lambing season 
is a busy time for the sheep raiser. Cot- 
ton must be cultivated at the right time 
and picking is no sinecure. Potatoes must 
be sprayed or wilt and insects will play 
havoc with them. But the most detailed 
system of time keeping on a one-crop 
farm fails to account for more than 3 to 6 
months of the year, except perhaps in the 
case of tobacco. Corn gives the farmer 
4 busy months, cotton 5, potatoes 4, sugar 
beets 7, tobacco 8 or 9, alfalfa 3, apples 4, 
wheat 2 to 4, and beans 5. Even in the 
busiest months there is enough slack time 
to take care of a cow, pig, chickens and 
garden. The main fault of the single-crop 
system is that the work nearly all comes 
in 1 or 2 heaps with little to do in the 
intervals. And nature has to be reckoned 
with. The weather does not permit con- 
tinuous field work. Jobs should be pro- 
vided for rainy days. In Chester County, 
Pennsylvania, there are only about 175 
days a year available for field work, 200 
days a year in Arkansas and correspond- 
ing periods in other regions. Bankers are 
unanimous in considering the man with a 
diversity of crops and enterprises on his 
farm as a better financial risk than the 
one-cropper. In a cost-accounting survey 
of 350 dairy and general farms in New 
Jersey, the records show that the farms 
so planned as to give the owner 300 days’ 
employment a year produced 4 times as 
big an income as those which furnished 
only 150 days’ work, while those which 
supplied only 110 days’ work were oper- 
ated at a loss under . similar conditions. 
Making maple sugar is a job which has 
defied most cost accounting, while proving 
the importance of steady employment. 


Most statements of the cost of making 
maple sugar have shown that it was pro- 
duced at a loss.' Yet the fanner who taps 
his maple trees knows that the maple 
sugar season gives profitable employment 
for an otherwise idle 2 to 3 weeks. In the 
little chinks and crevices of time between 
the main job the farmer pulls a few weeds 
out of the onion bed, cleans the grass 
away from the bee hives, throws a cab- 
bage or lettuce into the chicken yard, 
gives the necessary morning and evening 
service to his live stock, brings in supplies 
for the family and takes something to 
market for cash No one crop can possi- 
bly provide an income every day. 

DOGS 

Dogs have been domesticated and used 
by man for various purposes since the 
earliest records obtainable of man’s do- 
ings. The breeds of dogs are perhaps as 
numerous and show as many fundamental 
differences as in any other species of do- 
mesticated animal. All travelers have 
observed certain distinctive peculiarities 
in the common breeds of dogs in different 
countries. In general there is a greater 
or less resemblance between the domesti- 
cated dogs of a country and the wild 
species of the dog family. For example: 
the Esquimaux clog resembles the large 
gray wolf, and the Indian dog possesses 
certain resemblances to the coyote. It is 
impossible to determine whether the vari- 
ous breeds have been developed from a 
single wild species, or from several. It 
is probable, however, that a number of 
wild species became domesticated in dif- 
ferent countries and that the present 
great variation among dogs is due to the 
differences in the original species from 
which they developed and to various 
crossings which have subsequently taken 
place. Domesticated dogs cross freely 
with wolves, jackals and other wild breeds 
of the dog family, and the hybrids thus 
produced are fertile to some extent. The 
common Indian dogs of the Western 
States show great resemblance to the coy- 
ote in their form, color and voice. 

The marked tendency to variation and 
power of adaptation to changed condi- 
tions have made it possible for dogs to be 
utilized by man for a great variety of 
purposes. No details of the uses to which 
dogs are put can be mentioned in this 
brief account, but it is sufficient to call 
attention to the development of very dif- 
ferent types of hunting dogs used in the 
pursuit of various game birds and mam- 
mals, to dogs used as draft animals and 
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beasts of burden, and to sheep and 
drovers' dogs which are so indispensable 
to the management of sheep and cattle, 
one of the most valuable kinds of which 
is the Scotch Collie. 

While dogs may be of great use and 
value upon the farm, they may also be a 
source of nuisance and trouble, and it 
hardly seems advisable to keep any but 
healthy, vigorous animals, which show a 
tendency to be useful for some purpose, 
or at least manifest no bad habits. Dogs 


wild game, give dogs an adequate ration. 
Canned dog feeds of various brands are 
available, and in many cities there, are 
canine caterers who make a business of 
supplying such materials. The Alabama 
Experiment Station after the study of the 
nutritive requirements of dogs, recom- 
mends a ration composed of corn meal, 
bran, shorts, meat scrap, fish meal, dried 
buttermilk, alfalfa meal, bone meal and 
salt. 

Since the dog tick ( Dermacentor van - 
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may be instrumental in carrying various 
diseases, such as glanders, anthrax, tuber- 
culosis, etc. Their well-known habit of 
eating carrion make it possible for them 
to spread these diseases by feeding upon 
the carcasses of dead animals. All such 
carcasses should be destroyed by burning 
or burying. In many States the sheep-kill- 
ing tendencies of mongrel dogs have 
greatly checked the sheep industry and 
have caused enormous destruction of these 
animals. It is obvious that dogs which 
are not provided with a home and prop- 
erly cared for may be harmful rather 
than beneficial. 

Wild dogs were carnivorous but through 
generations of close association with hu- 
man beings, modern breeds of dogs have 
adapted themselves to the same ration as 
man. On the farm kitchen scraps, sup- 
plemented by an occasional capture of 


abili$)y also called wood tick, is the carrier 
of Rocky Mountain Spotted fever and 
also tularaemia, both of which are serious 
diseases when transmitted to man, dogs 
should be frequently examined for the 
presence of these ticks at least from June 
1 to September 1. If dogs are allowed 
free run in infested localities they may 
pick up scores to hundreds of ticks every 
day. Dog ticks are particularly abundant 
along the east and west coasts but are 
generally distributed throughout the U.S. 

Diseases: Medicines. For an ac- 
count of the medicines and of the doses 
mentioned under the diseases below see 
Veterinary Medicines . 

Distemper is a malignant, contagious 
disease due to the action of a bacillus, 
and affects dogs, cats and related carnivo- 
rous animals. Animals suffering from this 
disease lose their appetite and show a 
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considerable elevation of temperature. 
There is > usually a discharge from the 
eyes, which is at first watery but later 
becomes thick and yellow in color. A 
catarrhal condition is present in the lining 
of the nose and extends later to the bron- 
chial tubes and lungs. Ulcers may appear 
on the mucous membrane of the nose. In 
most cases a persistent cough is noted and 
the breath has a disagreeable odor. Oc- 
casionally affected animals become excited 
and have spasms, but usually they are 
much stupefied. The disease is a very 
serious one and from 50 to 60 per cent of 
the cases die. If an animal is valuable 
enough to warrant treatment, the eyes 
may be washed with a 5 per cent solution 
of borax or a 1 per cent solution of car- 
bolic acid. Eor controlling the tempera- 
ture phenacetin or acetanilid may be 
given in 2-gram doses every 2 hours. As 
a tonic, 5 drops each of dilute hydro- 
chloric acid and tincture of nux vomica 
may be given in water 3 times a day. 

Rabies or Hydrophobia is an acute dis- 
ease of the nervous system which is trans- 
mitted by means of the bites of mad dogs 
or other animals, and is due to a virus. 
The disease attacks dogs, cattle, horses 
and other domestic animals as well as 
man. The extent of the disease is not so 
serious as is often believed from exagger- 
ated accounts. The symptoms of rabies 
usually appear in from 3 to 5 weeks after 
the animal is bitten. In man the disease 
appears after about 72 days. The symp- 
toms of rabies vary greatly in different 
species of animals which are affected and 
may often closely resemble those of tet- 
anus or lockjaw. In cases of the latter 
disease, however, there is no evidence of 
viciousness. Animals affected with rabies 
show violent attacks of the disease from 
time to time, during which they bite at 
man or other animals and transmit the 
disease in this manner. In dogs, the dis- 
ease manifests itself especially as an un- 
easiness which compels the animals to run 
about violently for periods of considerable 
length, while these acute attacks are fol- 
lowed by periods of stupefaction. Af- 
fected horses may bite or kick at the 
slightest noise or moving object. The ears 
are held erect and the eyes stare. Be- 
tween the acute attacks the animal may 
eat and drink. The treatment of rabies 
in man consists in successive inoculations 
of weakened virus, according to the Pas- 
teur method. This treatment may be ob- 
tained at the various Pasteur institutes 
in the different States. A similar treat- 
ment of domestic animals would probably 


be equally effective, but is too expensive 
in most cases, and such animals should be 
immediately destroyed, in order to pre- 
vent their spreading the disease by biting 
other animals. 

Dogs Distribute Sheep Tapeworms. 
Considerable importance attaches to the 
problem of the relation of the dog to the 
sheep industry. On large sheep ranges 
dogs are almost universally used to help 
the herder in the management of the 
sheep. On this account it is unfortunate 
that the dog should also be so common 
and important an agent in the distri- 
bution of the most injurious tapeworms 
of sheep. According to some authorities 
the common tapeworms which occur in 
the intestines and bile ducts of sheep are 
the cause of great losses in these animals, 
and since these tapeworms live during one 
of their stages in dogs it is easy to see 
how dogs may be the means of spreading 
the tapeworm eggs over the grass upon 
which the sheep feed. Sheep dogs or 
other dogs which are allowed in sheep 
pastures should be treated periodically 
for tapeworms. Perhaps the best rem- 
edy for this purpose is areca nut given in 
doses of 2 grains to each pound of the 
dog’s weight. The dose will, therefore, 
vary according to the size of the dog. 
This treatment should then be followed 
after 2 hours by a tablespoonful of castor 
oil. The presence of tapeworms in dogs 
usually causes no striking symptoms, and 
therefore the extent of infestation by 
these worms is not fully appreciated. 
Coyotes and wolves are also instrumental 
in distributing tapeworm eggs in the 
same manner as dogs. 

Fleas are a common, well-known pest 
of dogs and cats, and also infest houses to 
considerable extent. The larvae of these 
insects require dark, moist places for their 
development, such as are furnished by 
cracks in the floor or heavy carpets which 
remain down during the whole year. In 
houses with smooth floors covered with 
rugs and frequently swept, fleas never be- 
come a great nuisance either in the house- 
hold or upon domestic animals. If dogs 
and cats are allowed about the house they 
should be provided with a rug to sleep on, 
and this rug should be frequently shaken 
or otherwise treated for the destruction 
of fleas. A badly infested dog may be 
washed with soapsuds or thoroughly 
dusted with pyrethrum powder. 

Mange or Itch is a disease which is 
common to dogs and various domestic 
animals, as well as man. The disease is 
due to the presence of a mite of flattened 
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and circular form which burrows in the 
skin, causing an itching sensation and 
the development of pustules or scabs. 
The treatment for this disease should be 
the same as for sheep scab. When sheep 
are being dipped for scab, the dogs should 
be thrown into the vat along with the 
sheep. (See under Sheep,) 

DUST EXPLOSIONS 

Destructive and often fatal explosions 
of finely pulverized dust are of frequent 
occurrence in industrial plants as well as 
in the running of threshing machines, and 
other farm operations. Long continued 
chemical investigations have shown that 
almost any vegetable or mineral sub- 
stance, if pulverized to a sufficient degree 
of fineness, will explode if ignited by an 
electric spark. Rapidly revolving parts 
of machinery may generate enough fric- 
tional electricity to produce sparks. The 
clouds of smut spores and other fine dust 
about a threshing machine in operation, 
have frequently exploded with violence. 
The natural method of prevention of such 
disasters consists in grounding all revolv- 
ing parts of the machine so as to lead the 
electric current into the ground before the 
pressure becomes great enough to emit a 
spark. Even in experiments with new 
methods of desiccating foods some trouble 
has been experienced, as for example, in 
the case of dried and pulverized onions, 

FARM CREDIT 

The importance of proper credit facili- 
ties is as great in farming as in any other 
occupation. Few beginners are in posi- 
tion to lay down the cash for a farm and 
the necessary equipment of machinery 
and live stock. Long term credit is re- 
quired for such a venture. That means 
a mortgage on the real estate. The one- 
crop farmer is in the most precarious 
situation. His income is a once-a-year 
event. The wheat crop, for example, 
brings the farmer no funds till it is har- 
vested. He borrows, therefore, to finance 
his operations up to the time of threshing. 
Then, if grasshoppers, drouth, and hail- 
stones have compassionately passed him 
by, he can pay off his indebtedness with 
his wheat check.. If not, he must arrange 
for an extension of credit. 

The volume of farm mortgages has a 
way of following the ups and downs of 
farm land values. Our total farm real 
estate value in 1910 was estimated at 35 
billion dollars; by 1920 it was set at 66 
billion; but by 1924 had fallen to 16 bil- 
lion While land values skyrocketed to 


almost unheard of heights, 5 billion dol- 
lars additional were borrowed by plaster- 
ing the farms with mortgages. Thus in 
one decade the farm debt increased 2 % 
times. One of the results of this flurry 
was the foreclosure by forced sale of 
2,100,000 of our 6 million farms. In the 
depression years which followed, these 
foreclosures and scale-down of debts re- 
duced the aggregate farm indebtedness 
to 7 billion dollars. Whether mortgages 
and farm land values will start soaring 
again as an aftermath of the present war, 
remains to be seen. 

The sources of money for farm loans 
are many and varied. Of the 7 billion 
now loaned on farms about 3 billion came 
from individual lenders, often relatives or 
neighbors of the borrowers; about 1% 
billion from commercial banks and insur- 
ance companies, and the remaining 2% 
billion from the various lending agencies 
under the Federal Farm Credit Adminis- 
tration, A long term farm mortgage 
credit system has been in operation since 
1917. These loans were made repayable 
in annual or semiannual installments over 
a period of 20 to 33 years by the familiar 
system of amortization. Later provision 
was made for short term loans. In the 
system 12 farm credit districts were cre- 
ated to cover conveniently the whole 
country, and in each of these districts 
there is a Federal land bank, a Federal 
intermediate credit bank, a production 
credit corporation and a bank for co- 
operatives. All four institutions in each 
district are located in the same city and 
same building, the locations being Spring- 
field, Massachusetts ; Baltimore, Mary- 
land; Columbia, South Carolina; Louis- 
ville, Kentucky; New Orleans, Louisiana; 
St. Louis, Missouri; St. Paul, Minnesota; 
Omaha, Nebraska; Wichita, Kansas; 
Houston, Texas; Berkley, California; and 
Spokane, Washington. 

The purposes for which loans have been 
made from the Federal land banks were 

62.5 per cent for refinancing indebtedness; 

28.5 per cent for purchase of land; 5.5 
per cent for buildings; 3.5 per cent for 
purchase of farm loan stock. Production 
credit has helped the farmer meet the 
expanded goals for poultry, pork, milk, 
eggs and other farm operations, and in 
the purchase of machinery and emergency 
supplies. 

FARM ELECTRIFICATION 

The use of electricity on farms has been 
brought more prominently to public at- 
tention by the Rural Electrification Ad- 



MISCELLANEOUS — FARM LABOR 


457 


ministration since its creation in 1936. 
Before the establishment of that agency 
telephones had been installed on 2,140,000 
farms and electric lights on 850,000 and 
the use of electric power for feed grinding, 
sawing wood, heating, cooking, running 
milking machines and for other farm 
operations in^ thickly settled farm com- 
munities within reach of large power de- 
velopments. Farm utilization of electric 
power had until recently progressed much 
farther in Norway and Sweden than in 
the U.S. by virtue of the unusual supply 
of hydro-electric power which those coun- 
tries enjoyed, even to the rather wide use 
of the electric current for heating the soil 
of truck gardens to hasten the growth of 
early garden crops. 

Since 1936 the federal government has 
loaned 460 million dollars in 45 States to 
promote the further use of electricity on 
farms. At present electrified farms con- 
stitute from 6 to 92 per cent of the total 
farms in the various states, Rhode Island 
standing at the head with 92 per cent, 
followed by Connecticut, Massachusetts, 
California, New Jersey, New Hampshire, 
and Ohio. The purposes and appliances 
in which electricity is used on farms are 
almost without number. These include 
lighting poultry houses, heating brooders, 
pumping water, cooling cream, separating 
milk, grinding feed, curing sweet potatoes 
and tobacco in storage, refrigeration, 
quick freezing, ham curing, drying alfalfa 
and other hays, and soil heating in addi- 
tion to the operation of scores of gadgets 
in the farm buildings and farm homes. 
There are still 4 million farms in the 
country without electricity for lighting or 
ower, and progress in electrification has 
een brought to a standstill by the stress 
of the military need of copper and other 
metals. 

FARM LABOR * 

Within 25 years, or the length of a 
generation, we have been engaged in 2 
world wars. Wars take men for military 
service from every trade and profession. 
In this sudden draft of man power the 
farmer feels the drain first and perhaps 
most acutely. His hired men and his own 
vsons, even if not drafted for the fighting 
lines, are likely to be lured into munition 
plants by the high wages of war time. At 
the same time the farmer is asked to pro- 
duce more food than in time of peace. 
How is it to be done? Obviously it is 
necessary to learn as quickly as may be 
the extent of the labor shortage on the 
farms in each locality and simultaneously 


ascertain sources of supply of labor in 
villages and cities to meet the emergency. 

In the first world war a rapid-fire cen- 
sus was taken through the public school 
system of the cropping plans and addi- 
tional labor needs of the farm. School 
children took home the census blanks and 
turned them in as soon as they were filled. 
The County Agent summarized the re- 

E for each county and the State farm 
specialist tabulated the statistics for 
his State. In that manner complete data 
were in the hands of the Office of Farm 
Management in the Department of Agri- 
culture within one month after sending 
out the questionnaire. 

The next move was to appeal to the 
population of cities and towns for volun- 
teers, men, women and children, to fill the 
need. More than 500,000 such volunteers 
appeared for duty. In a similar future 
emergency that is only a fraction of the 
manpower that could be relied upon for 
extra farm work. There are at least 
700,000 retired farmers who could fill 
much of the shortage of skilled work, 
milking cows, feeding stock, and handling 
farm machinery. School children by the 
million, under sympathetic direction can 
pick fruit, tomatoes, and potatoes, and 
learn in a week's time to do many simple 
chores about the farm. But women are 
the great source of labor for short-time 
fruit harvesting and similar jobs. In the 
last world war they did their part in the 
campaign for more food. Moreover, in 
most country towns a large percentage of 
the population are only one generation 
away from the farm. In many such 
towns 40 to 50 per cent of the citizens 
were born on farms. 

The farm labor situation should also be 
considered with reference to the future of 
agriculture. About % of our farm owners 
start in as hired men. The regular hired 
men range in age from 17 to 60, but most 
of them become tenants by the age of 25, 
and begin climbing the agriculture ladder 
toward the status of ownership. 

The qualifications of a good farm hand 
are rather exacting. He must have the 
“agricultural squint.” He must be able 
to see the beauty and poetry as well as 
the potatoes and alfalfa in farming. He 
must be a clean-minded, companionable 
fellow, for he should become a member 
of the family. Then there come skill and 
the living sympathy with farming which 
is born of intimate experience. The cow- 
boy, like the poet, is born not made, and 
the same may be said for the sheep 
herder, the stock feeder and all the other 
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regular farm hands. This man must have 
initiative and know what to do in a hun- 
dred emergencies. His tasks are legion. 
They include shoeing horses, setting tires, 
painting wagons, mending harness, cement 
work, breaking colts, applying sprays 
against insects and diseases, caponizing 
fowls and innumerable other chores. 

This regular farm hand is the fellow 
who is really indispensable in an emer- 
gency. A call for harvest help can and 
always has been met easily and satisfac- 
torily. The pinch comes not in getting 
the harvest under cover but in getting the 
crop produced. In the spring, of 1943 we 
faced the prospect of a reduction of 15 to 
20 per cent in the acreage planted to vital 
crops by reason of the shortage of skilled 
labor on farms, men capable of plowing 
and cultivating. For example, in Jeffer- 
son County, West Virginia, Neil Bolton, 
the County Agent, estimated, by a careful 
survey of the county, the possible corn 
acreage at 20 per cent less than in 1942. 
This land is usually plowed by the first 
open weather in January, while in 1943 
none of it had been done before March, 
and the help to do it w T as not in sight. 

The problem of farm labor is not a new 
one. It has always existed and there are 
other facets to the question. The farmer 
complains of inefficiency in farm hands 
and the farm hand complains of housing 
conditions, poor food and bad treatment. 
The laborer complains more of irregular- 
ity in hours rather than the length of the 
day's work. He often resents the fact 
that his social status is indefinable since 
he seems to be in the family but not really 
a member of it. In an era of high farm 
prices and high industrial wages, both the 
farmer and the hired man are likely to 
become a bit unreasonable. The farmer 
thinks the laborer asks too much for his 
work and the laborer feels that the high 
prices of farm products should automati- 
cally be reflected in his wages. This situ- 
ation requires a little mutual adjustment 
but is in no case a new phenomenon or 
more difficult than the problems of labor 
in industry. 

FARMING PART-TIME 

Since the census definition of a farm is 
a “tract of land at least 3 acres, which is 
used for agricultural production, or if 
smaller, produces annually at least $250 
worth of agricultural produce," it is ob- 
vious that many farms are not large 
enough to support a family and that part 
of the income is derived from industrial 
or other work in the nearest city. About 


% of the farms in the U.S. are 20 acres 
or less in size. There are no reliable fig- 
ures on the number of part-time garden 
farming by urban workers. But we know 
that the number is constantly and rapidly 
increasing. 

In Rhode Island a study of 1100 house- 
holds combining agricultural production 
and non-agricultural employment brought 
to light many interesting data regarding 
this movement. “The families have mem- 
bers who have jobs of nearly full-time 
employment in the city. Most of them 
have lived at their present location since 
1930. A large proportion have ownership 
equity in their homes." 

Over 60 per cent of these Rhode Island 
part-time farms were less than 3 acres in 
size. In some families the mother or sons, 
or daughters worked in the city in addi- 
tion to the male head of the family. The 
number of hens per farm varied from 12 
to 450, progressing from the family size 
flock to that of the commercial poultry- 
man. 

In Rhode Island, rural dwellers who 
make use of land for non-agricultural pro- 
duction outnumbered the commercial or 
full-time farmers. But in Rhode Island 
there is only 1 acre of land per person in 
the State while in Texas there are 30 
acres per inhabitant, and 24 acres in 
Maine. The long-time trend is distinctly 
in the direction of suburbanization of city 
dwellers into some degree of part-time 
farming. This trend is of course disturbed 
by the abnormal massing of war-workers 
in new war-time factories, but it will 
probably return to the normal condition. 

FARM PLANNING 

The large annual variation in the acre- 
age of such crops corn, cotton, wheat and 
potatoes is one of the familiar features of 
the statistics of agriculture.. The cause of 
this wabbling is not at once obvious or 
simple. Do all farmers change their plans 
from year to year in about the same de- 
gree and in the same direction? Or is 
there a recognizable difference in this re- 
gard between good and poor farmers? In 
plain language is stability of plan related 
to success in farming? 

Some of the available evidence on this 
question may be presented in the follow- 
ing paragraphs. 

A survey of the- records of a group of 
Maine potato growers showed that the 
farmers who held steadily to about the 
same acreage year in and year out made 
more money in a six-year period than 
those who changed their acreage up and 
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down. At the time of this survey there 
had been for 25 years, with striking regu- 
larity, a large crop of potatoes with low 
prices every other year and a small crop 
with high prices in the intervening years. 
One farmer had planted 10 acres of po- 
tatoes in 1916, 1918 and 1920 and 20 acres 
in 1917, 1919, and 1921. He had guessed 
wrongly every # time, for his big acreage 
fell uniformly in years of low prices, and 
his small acreage in years of high prices. 
A , simple calculation of the returns for 
the 6 years, as recorded in the prices in 
his own books, showed that if he had 
grown 15 acres every year instead of al- 
ternately 10 and 20, he would have been 
$800 ahead. 

In a group of 100 farms in Ohio, in 
which each farm was operated without 
change of ownership during the 11 years 
covered by the study, the exact acreage 
of every crop on every farm was recorded 
for each of the 11 years. Com was a 
major crop in this region. Using com as 
a measuring stick for the variation of 
acreage from year to year, and arranging 
the list of 100 farms in the order of the 
extent of their wabbling in acreage, and 
beginning with those who wabbled least, 
it was found that they were thus also ar- 
ranged in the order of their financial suc- 
cess. The best farmers had deviated only 
12 per cent in any year from the average 
of corn on their farms, while the poorest 
ones had varied 26 per cent. Similar 
records for a group of Indiana farmers 
showed that the good farmers never got 
more than 9 per cent out of plumb, while 
the poor ones leaned over more than 15 
per cent. Corresponding figures for some 
Wisconsin dairymen were 8 and 15 per 
cent. The mere fact that in these 4 types 
of farming the poor farmers wabbled 
twice as much in their cropping plans as 
did the good farmers, is significant. It is 
not an accident nor an isolated phenom- 
enon. It brings into sharp contrast the 
man who finds out as soon as psible the 
best plan of cropping for his farm, and 
then sticks to it through all kinds of eco- 
nomic weather, and the other man who 
guesses and changes, trusting to luck and 
weather. 

In these surveys the records of one 
farmer showed that for 10 years he had 
not stuck to the same plan 2 years in suc- 
cession. He had dabbled in beans, sugar 
beets, potatoes, rye, oats, vetch, alfalfa 
and soy beans. He had 3 breeds of cows, 

2 breeds of sheep and 4 breeds of chick- 
ens. The farm was merely an experiment. 
The owner seemed unable to decide what 


to grow on it, nor how much, nor in what 
order or proportion. He simply changed 
his plan each year because last year's plan 
worked out poorly. The contrasting type 
of farmer explained his system in some 
detail. # Of his 240 acres in crops, 10 acres 
were in permanent blue grass pasture. 
Com occupied 80 acres regularly. His 
rotation plan carried corn 2 years in suc- 
cession. Each year 40 acres of corn were 
planted on clover sod and the other 40 
on corn stubble land. For the next year 
one-half of the corn patch goes into corn 
again, and the other half to oats, followed 
by wheat in the fall, and seeded to clover 
for return to com the following year. 
With such a systematic plan this farmer 
had so uniformly distributed the labor 
load through the year that with the help 
of one hired man he could do all the work 
on the 240 acres, except an extra man a 
few days for the oat and wheat harvest. 

Evidently to have a well considered 
system of crop planning based on experi- 
ence, and to follow it steadily, is a symp- 
tom of good farming. The average labor 
income of the 10 best men in the Wiscon- 
sin dairy group was $1054 a year, while 
the planless 10 at the bottom lost $254. 
From such farm records as are available 
it might be concluded that about one 
farmer in three operates on a definite plan 
for which he can give good reasons. The 
percentage should be higher. 

FORESTRY 

A cynic once remarked that this old 
earth got along quite nicely for ages be- 
fore man appeared on the scene, but that 
man has proved to be the most destruc- 
tive of all animals. The roots of our atti- 
tude toward trees reach back into the 
beginnings cf our colonial history. The 
first settlers of New England and Virginia 
literally carved their homes out of the 
wilderness. They needed trees for fuel, 
for lumber to build houses, barns and 
stockades, and to make furniture. They 
needed clearings in which to plant crops 
for food. The endless stretch of trees was 
called the wilderness. The forests seemed 
an obstacle in the way of progress. They 
furnished shelters for Indians, wild beasts 
and mosquitoes. The forests were cleared 
to make room for civilization. In a few 
generations our forefathers cut their way 
through woods to the Mississippi. Press- 
ing on into the treeless prairies they 
missed the forest shade and wind protec- 
tion, and began to plant trees. That 
briefly summarizes early American asso- 
ciation with trees from the staccato music 
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of the woodman’s ax to the sentimental to be a continuous and unfailing crop, 
songs of Arbor Day. Looking back over Trees mature slowly and require long 
these events it. is evident that the man time planning. In parts of Europe oak 
with the ax was not always a vandal, and plantings have been made to be harvested 
the Arbor Day orator did not always 300 years hence. The father must plan 
know any too much about trees. for his sons, grandsons and future genera- 

A wood lot is an important feature of a tions, if they are to inherit trees. This 
farm. Under reasonable planning it fur- is a more complicated job than sowing 
nishes an annual supply of fuel for farm wheat for next year’s harvest. Planning 
use and a surplus for sale as a cash crop, and financing must be on a different basis. 
Every year a few trees reach lumber ma- Even with the rapid-growing pulp wood 
turity and should be harvested to make timber the rotation period may be from 
way for their natural replacement by the 20 to 50 years. This is no 6-months’ hop- 
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oncoming younger growth. A well kept 
wood lot is recognized by land bank asses- 
sors as an important item in estimating 
the value of the farm. Some of the wood- 
land on farms may be pastured without 
damage to the tree growth and furnishes 
much enjoyed shade for live stock in the 
heat of midsummer. Even the “sugar 
bush’’ of maple should be treated as a 
lumber crop as well as a source of sugar. 
Maples reach an age when their sugar 
production declines and when they should 
be harvested as timber. 

Forests should be treated as a crop, 
perpetually renewable by young saplings. 
Sweden and Finland harvest pulp wood 
froin their vast coniferous areas, remov- 
ing timber at about the same rate as that 
of reforestation. In this country we can 
do likewise and must do so if forests are 


in, hop-out affair. Trees teach calmness, 
foresight and faith in the future. 

About 800 million acres of the U.S. 
were originally forest. There are still 500 
million acres in fairly good condition, all 
but about 200 million acres in private 
ownership. The federal and state govern- 
ments own some 190 million acres on 
which a system of planned forest manage- 
ment is maintained. A more rational use 
and protection of these vast privately 
owned forest lands could be encouraged 
by adjusting the tax laws and credit fa- 
cilities so that forests would become more 
desirable property, and reforestation a 
reasonable investment. 

A study of the value and influence of 
forests on agricultural and industrial in- 
terests has brought to light the intimate 
relation between forests and water supply 
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throughout the country. The most strik- 
ing illustrations of this fact are to be had 
in the Western States, where irrigation is 
necessary for successful agriculture. The 
presence of forests in such situations is 
an extremely important factor in prevent- 
ing the rapid melting of snow and super- 
ficial run off of water. The results of de- 
forestation are readily observed in floods 
of greater or less severity, and in scarcity 
of water at times when it is most required. 
The preservation of big game in Western 
States in their present numbers also re- 
quires the existance of large areas of tim- 
bered land as nearly as possible in its nat- 
ural condition. But of more importance 
than anything else is the influence of 
trees on the appearance, comfort and ac- 
tual value of the farm house. 

The federal government, since the early 
days of the great westward homestead 
movement following the Civil War, has 
in various ways fostered the natural hu- 
man instinct of planting trees in treeless 
areas. The Timber Culture Act passed in 
1873 enabled settlers to acquire title to 
160 acres of land on condition of growing 
a certain amount of timber. Thousands 
of homesteads were thus acquired, but in 
drouth years the young trees required 
watering which was not always done. 
Recently extensive plantings were made 
as a shelter belt across the Great Plains 
as a windbreak against the sweep of air 
currents over the treeless country, and 
with the hope that the presence of trees 
might increase the local rainfall. 

In Florida and other Southern States 
the production of turpentine and rosin in 
the extensive areas of pine is a highly im- 
portant industry, about 235,000 barrels 
of turpentine and 1,150,000 barrels of 
rosin being obtained annually from these 
trees. Wood-pulp production in the U.S. 
has reached a volume of nearly 9 million 
tons annually. 

FROGS 

The rather uniformly good prices which 
are obtained for frogs in market have led 
a number of persons to attempt the busi- 
ness of frog raising for profit. Newspaper 
accounts occasionally appear describing in 
somewhat exaggerated terms the profits 
to be derived from this business. Where 
farmers own land enclosing or bordering 
upon marshes which cannot economically 
be drained and used for other better pur- 
poses, some returns may be obtained for 
time expended in encouraging the breed- 
ing of bullfrogs in such locations. Frogs 
may be brought in from other localities 


and colonized in the marsh where it is 
planned to raise them, and in this way 
their numbers may be so increased that 
they may be profitably captured for mar- 
ket. The returns from this business, how- 
ever, have never been large and the 
enterprise can hardly be recommended to 
the average farmer, especially since, as a 
rule, time expended in giving attention to 
frogs could be more profitably used in 
other directions. 

FROZEN FOOD LOCKERS 

The provision of refrigerated storage 
available to individuals for such perish- 
able farm products as meat, eggs, fruits 
and vegetables was first started in Chico, 
California, by the local ice company in 
1903. The service was first offered to 
merchants for the storage of eggs and 
apples, but was soon extended to farmers 
for the storage of meats, and individual 
wood lockers came into use in 1913. 
Somewhat later an ice plant manager in 
Centralia, Washington, offered refrigera- 
tion facilities to hunters for the storage 
of game, and to farmers for the storage of 
home butchered meat supplies. This con- 
venience in handling home food require- 
ments became so popular that the move- 
ment spread rapidly throughout the far 
west to creameries, ice plants and milk 
depots, still, however, being confined al- 
most exclusively to regions west of the 
Mississippi. 

But, according to L. B. Mann, “since 
1937 the development has spread into 
Indiana, Ohio, other Eastern States and 
throughout the South, Recent reports 
indicate that there are now over 200 
locker plants in Iowa, 200 in Washington, 
62 in Minnesota, 42 in Wisconsin and 
over 2500 in the whole country, while 
others are being established at the rate of 
50 or more a month. The capacity of 
these plants is about 850,000 lockers with 
an annual storage volume of about 500 
pounds each.” 

These plants are owned by individuals, 
partnerships, cooperatives, butchers, ice 
plants, creameries, cheese factories, and 
corporations. Complete butchering and 
curing service for meats is provided at 
many of the locker plants, the total cost 
of such service, including annual rental 
for the locker, running between 4 and 7 
cents per pound of meat. 

Thus far refrigerated lockers have been 
used for meats more than for other food 
products. But berries, cherries, grapes, 
peaches, asparagus, beans, peas, corn and 
spinach may be safely preserved by the 
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freezing process. Tomatoes and lettuce 
will not stand freezing. 

Among the advantages enumerated for 
frozen locker plants mention may be 
made of the fact that frozen home- 
produced meats are usually more palat- 
able than home canned meats, and that 
an improved diet for the farm family is 
made possible by storage of fresh frozen 
meat during periods of the year when it 
is impossible to keep it on the farm. 
With a per capita meat consumption of 
135 pounds per year a family of four 
would require 540 pounds a year. The 
average service charges at frozen locker 
plants make possible a considerable sav- 
ing in the cost of meat for the family in 
the course of a year. 

GROUND SQUIRRELS 

Ground squirrels or more properly 
spermophiles, are also often called go- 
phers, although the term should be re- 
served for an entirely different family of 
mammals, the pocket gophers. Five or 
more species of ground squirrels are found 
in the valley of the Mississippi and its 
tributaries. They extend westward to the 
Pacific Coast and eastward as far as 
Michigan and Indiana. Ground squirrels 
are everywhere recognized as important 
enemies of agriculture, on account of their 
habits of feeding on cultivated pasture 
grasses and grains. The ground squirrels 
are especially injurious in fields of grain, 
which they destroy in great quantities. 
In cultivated fields they are also harmful 


on account of the large mounds which 
they throw up in digging their burrows. 

Prairie Dogs. These animals, the 
largest of the ground squirrels, are gen- 
erally distributed throughout the Great 
Plains and occur in colonies (dog towns) 
of varying size. The largest colony is in 
Texas and covers an area of 100 by 250 
miles, or 25,000 square miles. The aver- 
age number of prairie dogs per acre is 
about 25, and it has been estimated that 
32 prairie dogs will eat as much as one 
sheep, and 256 as much as one cow. In 
the region of the dog towns the destruc- 
tion of grass is estimated at 50 to 75 per 
cent of the range capacity. Unusual 
efforts are being put forth to destroy 
these animals especially in Kansas and 
Nebraska and their numbers are being 
somewhat reduced. Their effect upon the 
range grasses, however, is still apparent 
even to a casual observer* 

The most natural enemies of ground 
squirrels are badgers, hawks, owls, foxes 
and coyotes. The burrowing owl often 
destroys the young of prairie dogs. These 
animals have similar feeding habits to the 
ground squirrel. The badger is every- 
where an important enemy of the ground 
squirrel. They are slow of movement on 
the surface of the ground, but burrow 
with great vigor and persistency. In 
many localities the ground squirrels have 
been completely exterminated by the 
badgers, which latter have finally migrated 
from the locality, leaving the old burrows 
of both animals uninhabited. The offer- 



GYPSY MOTH CATERPILLARS ON OAK LEAF 



MISCELLANEOUS — GYPSY MOTH 463 


ing of bounties by State governments for 
the destruction of ground squirrels has 
usually proved unsatisfactory. These 
pests may be successfully combated by the 
use of irrigation water, where this can be 
had in large quantities, or by carbon 
bisulphid. The last named method con- 
sists in pouring about an ounce of carbon 
bisulphid into the burrow and closing the 
burrow immediately thereafter. The fluid 
may be poured into the burrow directly 
from the bottle, or perhaps preferably a 
wad of cotton or other substance may be 
saturated and rolled into the hole. Poi- 
soning with strychnin is less effective and 
is unsatisfactory, on account of the danger 
of poisoning other animals. Traps and 
fumigation with sulphur have been used 
with success in many localities. The meat 
of young squirrels is tender and of a deli- 
cate flavor and the animals are often 
hunted as game. 

GYPSY MOTH 

The Gypsy Moth was brought into 
Massachusetts in 1869 as a possible silk 
insect. Some of them escaped from the 
experimental laboratory. The moth in- 
creased very slowly at first, and drew little 
public attention for 20 years or more. 
Then from 1900 to 1905 it spread enor- 
mously. By 1934 it had covered all New 
England and had reached New York City 


and the Hudson River north to the 
Canadian line. The gypsy moth feeds 
upon the leaves of a hundred species or 
more of forest trees and often completely 
defoliates large areas of woodland. The 
federal Bureau of Entomology cooperates 
with the infested States in a campaign of 
quarantine, clean up and insecticide opera- 
tions. 

The moth lays 100 to 800 eggs in a 
cluster on the trunks of trees, under side 
of limbs, sometimes in stone walls. Creo- 
sote applied with a brush to the egg 
cluster will easily destroy them. The 
caterpillars seek shelter on hot days and 
may be readily trapped in burlap bands 
around the tree trunks. Small colonies of 
gypsy moth later appeared in New Jersey 
and Pennsylvania, but these have been 
eradicated, except in a few localities in 
Pennsylvania. 

The Brown Tail Moth, another pest 
introduced into Massachusetts in 1897, 
causes great damage by defoliating fruit 
and shade trees and oak woodlands in 
early spring. It has already spread over 
practically the same territory as that of 
the gypsy moth. The bodies of the cater- 
pillars are covered with poisonous hairs 
which cause serious irritation and swell- 
ing when they come in contact with 
human skin. Fortunately a fungous dis- 
ease destroys many of the caterpillars. 
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The caterpillars pass the winter in masses 
in webs. These webs should be cut from 
the trees and burned. 

JAPANESE BEETLE ( Popillia japo- 
nica) 

The Japanese beetle accidently intro- 
duced into New Jersey from Japan in 
1916, has already made an unenviable 
reputation for itself as an allround pest. 
It lias spread to all States east of the 
Mississippi, but is a serious nuisance in 
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only a few States along the Atlantic sea- 
board. The beetle is metallic green in 
color with coppery brown wing covers. 
The larva is a grub closely resembling that 
of the June beetle. The adult beetles ap- 
pear about June 10, or later in the south- 
ern part of their range, and are active 
from 30 to 45 days feeding on a great va- 
riety of plants. The eggs are deposited 
in lawns, meadows or pastures. The 
beetles eat the leaves of various trees and 
roses, fruits, the silk of sweet corn and 
such truck crops as beans, asparagus and 
rhubarb. 

Two species of a parasite called Tiphia 
have been introduced from Japan and are 
helping materially in destroying the 
beetles. Lawns may be protected by ap- 
plying lead arsenate preferably before 
July, at the rate of 10 pounds per 1000 
square feet, having previously mixed the 
arsenate with 25 times its volume of moist 
sand or soil. The beetles may also be de- 
stroyed by spraying with ground derris at 
the rate of 5 ounces of derris and 5% 
ounces rosin emulsion to 10 gallons of 
water. 

LOCUSTS 

The term locust is frequently applied to 
the cicada or 17-year locust, but should 


more properly be reserved for the group 
of insects commonly known as grass- 
hoppers. These insects are too familiar 
to require any description for identifica- 
tion. The eggs are laid in masses and 
covered with a glue-like substance. They 
are deposited in the ground or in dead 
wood. There is only 1 generation per 
year and the winter is usually passed in 
the egg state. All species of locusts are 
injurious to some extent but several of 
them multiply in such numbers as to 
cause great destruction of cultivated 
plants. The more destructive species are 
usually arranged in 2 classes according to 
their habits, migratory and nonmigratory. 
Among the most noted species of locusts 
mention should be made of the Rocky 
Mountain locust, the lesser migratory, 
red-legged, 2-striped, differential, Ameri- 
can, pellucid winged, long winged, pale 
winged and devastating locusts. The 
Rocky Mountain locust is generally con- 
sidered the most destructive of all these 
species and has occurred at various times 
in such numbers through certain Western 
States as to cause a veritable plague. 
This species occurs permanently in the 
Rocky Mountain region and extends out 
into the Great Plains. Beyond the per- 
manently infested region the insect occurs 
at times in great numbers and in recent 
years has caused extensive damage. This 
area includes Minnesota, Iowa, Missouri, 
Kansas, Arkansas, Oklahoma and Texas. 
The eggs are laid in any kind of soil but 
preferably in bare sandy places in dry, 
rather compact ground. Meadows and 
pastures where the grass is closely eaten 
off are favorite places for egg laying. In 
localities where vegetation is scarce the 
eggs are frequently laid around the base 
of shrubs. The egg mass is usually placed 
about 1 inch below the surface. Young 
locusts, when migrating, are most active 
during the warm hours of the day and 
move in armies in the same general di- 
rection. The young travel at the rate of 
about 10 feet per minute. The adult 
winged locusts when migrating fly at dif- 
ferent rates, according to the conditions 
of the locality, perhaps averaging about 
20 miles a day. Extended flights are not 
observed until a few days after the locusts 
have acquired complete wings. 

Much injury to cultivated crops which 
is commonly attributed to the Rocky 
Mountain locust is done by the various 
species of nonmigratory locusts which are 
always found in greater or less numbers 
in most localities. Occasionally the non- 
migratory forms may multiply to such 
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an extent as to be exceedingly injurious. 
The habits of various species, except with 
regard to the matter of migration, are so 
similar that they need not be described for 
the individual species. 

There are many remedies which have 
been devised for the destruction of these 
insects. One good remedy consists in scat- 
tering poisoned bait made of bran 400 
pounds, middlings 15 pounds, syrup 2 gal- 
lons, arsenic 20 pounds, the whole being 
moistened with water. Lubricating oil 
has certain advantages over molasses in 
keeping the bran from drying up too soon. 
A formula used in Illinois contained bran 
100 pounds, arsenic 4 pounds, and lubri- 
cating oil 2 gallons. Swarms of young 
locusts may be checked by spraying them 
with kerosene emulsion or by spraying the 
vegetation in front of them with Paris 
green or other arsenical poison. Where 
the young locusts are present in great 
numbers perhaps the best means for com- 
bating them is some form of hopperdozer. 
This apparatus usually consists of a strip 
of sheet iron 8 or 10 feet long, turned up 
about an inch in front and about a foot 
behind, so as to form a shallow vessel in 
which water may be kept, covered with a 
film of kerosene oil. The apparatus is 
mounted on wheels or runners and pro- 
pelled by man or horses. The young 
grasshoppers spring into the air as the 
hopperdozer passes along and fall into the 
kerosene, where they are destroyed. The 


young locusts usually collect at night 
under grass or other substances which 
may serve as protection. This habit may 
be taken advantage of in destroying them. 
If dry straw is scattered over infested 
fields in early spring and burned at night 
or early in the morning, the young locusts 
which have collected under it will be de- 
stroyed. Deep fall plowing will cover the 
eggs so that a large number of the young 
locusts will be unable to reach the surface 
of the ground in the spring. In South 
America, South Africa and Australia good 
results have been obtained in fighting 
locusts _ by the use of a fungous disease. 
This disease has been imported into the 
United States and used with some suc- 
cess. The use of various tarred barriers, 
ditches supplemented with holes into 
which the young locusts fall, and irriga- 
tion ditches, has been recommended as 
means of checking the advance of an army 
of young locusts. 

The females of some species congregate 
in the regular breeding grounds from the 
neighboring country to lay their eggs. 
The egg capsules contain 40 to 120 eggs 
each. A count of hopper eggs in Sevier 
Valley, Utah, showed 175 per spare inch, 
or 25,200 per square foot, or about 1 bil- 
lion per acre. Account of the young wing- 
less hoppers in another badly infested lo- 
cality, indicated about 2 billion on an area 
of 320 acres. Utah was then paying a 
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bounty of 50 cents a bushel for the hop- 
pers, a bushel containing 250,000 hoppers. 

MAPLE SUGAR 

Maple sugar is obtained from a number 
of kinds of maple all of which have a 
sweet sap, but only the sugar maple ( Acer 
saccharum) and a variety of that species 
are important. Even the box-elder sap 
yields sugar, but these trees are not found 
in sufficient number to make tapping 
profitable. The chief maple sugar States 


and should be iy 2 to 2 inches in depth, 
seldom deeper. The spot for boring the 
tap hole should be cleaned of loose bark, 
and should preferably be on the south or 
east side of the tree. Both wooden and 
metal spouts have been used, but metal 
spouts are preferable for cleanliness and 
strength. The sap bucket hanging from 
the spout should rest against the tree so 
that its weight is largely sustained by the 
bark of the tree without lacerating the 
young sap wood. “In driving spouts into 
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are Vermont, New York, Ohio, Pennsyl- the tree care must be taken not to com- 

vania, Michigan, Massachusetts, New press the sapw r ood or rupture the bark, 

Hampshire, Wisconsin, Maine and Mary- Both these mistakes prevent the flow of 

land. Since 1920 the number of maple sap, and splitting the bark may lead to 

trees tapped has declined from 14 to 10 decay and injury to the tree." 

million and the total product in terms of The season for tapping is ordinarily 

sugar, from 33 million to 17 million February and March when the tempera- 

pounds. The product per tree varies ture rises above 32 degrees F. during the 

from year to year according to weather day, but goes to the freezing point at 

conditions, but averages about 2 pounds night. Thus there may be a flow of sap 

of sugar. The sugar content in the sap for a day or two followed by an inter- 

also varies from season to season and from ruption of a few days due to a cold snap, 

tree to tree, depending somewhat on their During the season there may be from 3 

age and size, from 1 to 4 per cent with an to 10 or more of these alternations. The 

average of about 2 per cent, first of the run is sweetest and of the best 

In tapping maples it has been found flavor. As soon as the buds start the color 
desirable to use a sharp, clean bit % to of the sugar is darker and the flavor 
x / 2 inch in diameter. The direction of the ranker. 

bit should be slightly upward into the tree The length of the productive life of 
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maple trees cannot be stated with any eter should float at the level of 35.6 de- 
assurance, It is held by some observers grees. 

that the trees do not reach tapping age “The portion of the product which is 
before 50 years and after they pass the destined to become sugar is boiled down 

age of 175 to 225 years they are no longer to the sugar stage in large kettles or 

commercially profitable. Old patriarchs 'sugaring off pans, 

of this sort in a sugar grove, if of straight "From 5 to 40 gallons of sap is obtained 

bole and well preserved, may be removed from a tree during a season, on an aver- 

for lumber. age between 10 and 20 gallons. Normal 

As between metal and wooden sap sap of an average year contains about 2 

buckets the former are to be preferred, per cent of sugar, although it may vary 

usually with covers. But some sugar from 0.5 per cent to as high as 7 or even 

makers feel that while the covers keep out 10 per cent. The sugar content varies 
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falling bark, leaves and rain water, they 
require more time in emptying. Larger 
gathering buckets are used for trans- 
ferring the sap to the wooden or metallic 
tank on the low horse-drawn sledge or 
stoneboat, for hauling to the boiling 
house. The sap is evaporated down to 
the consistency of syrup in large iron 
kettles, sheet iron or sheet tin pans 2 to 
3 feet wide and 3 to 6 feet long, or in 
the arch evaporator or other still more 
elaborate apparatus. As stated by A. H. 
Bryan of the Department of Agriculture, 
"In commercial practice maple syrup 
should weigh not less than 11 pounds to 
the gallon. A syrup made thinner than 
this will sour, and one made much thicker 
will tend to crystallize. The proper 
density may be determined by inserting 
a hydrometer in the syrup at a tempera- 
ture of 60 degrees F., when the hydrom- 


greatly with the tree, its location and its 
past growth. One tree can be counted on 
to give from 1 to 7 pounds of sugar per 
season, or, expressed in syrup of standard 
density, from 1 pint to 1 gallon, although 
the average from year to year and from 
tree to tree is about 3 pounds of sugar 
or 3 pints of syrup. In a normal year, 
then, 1 barrel of sap (32 gallons) should 
produce a gallon of syrup or 7% pounds 
of sugar. In many camps and for many 
years it takes sometimes as much as 50 
gallons of sap to make 1 gallon of syrup. 
First runs of sap are generally richer in 
sugar, and hence take less for a gallon of 
syrup. From 6% to 9 pounds of sugar, 
according to the kind, can be made from 
1 gallon of standard syrup, with an aver- 
age of 7% to 8 pounds. A camp of 100 
trees should produce about 40 gallons of 
syrup or 300 pounds of sugar.” 



468 


MODERN FARMERS' CYCLOPEDIA OF AGRICULTURE 



A study of the maple sugar industry in 
Garrett County, Maryland, by the Mary- 
land Experiment Station, indicated that a 
grove should contain about 700 trees for 
efficient handling, and that there should 
be at least 30 producing trees per acre. 
In general maple sugar production seems 
to be on the wane. Fewer trees are being 
tapped as time goes on, and little interest 
is manifested in replacing old trees. 


die within a few days in wet mud, if the 
pond dries up. Their transportation from 
place to place is considerably facilitated 
by winds and by animals to which they 
become attached. The male lives but a 
short time and ordinarily does not suck 
blood. The female normally feeds on the 
juices of plants, but attacks warm-blooded 
animals at every opportunity. In some 
localities mosquitoes are so numerous as 
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MOSQUITOES 

Mosquitoes are small two-winged flies 
with long slender abdomen, a fringe of 
hair around the edge of the wings, and 
scales on the wing veins. The larval state 
of many, if not all, species of mosquitoes 
is passed in stagnant water of pools or 
swamps. The eggs are laid on the sur- 
face of the water, singly or in masses, and 
the larvae are the well-known “wigglers” 
of rain barrels and pools. The larvae of 
some species remain for a greater portion 
of the time at the surface of the water 
and wiggle downward when frightened. 
Other species come to the surface only 
occasionally to breathe. 

Mosquitoes pass the winter in the adult 
state in cellars and other protected places, 
and as larvae in water. There are several 
generations per year, depending upon the 
climate of the locality. Mosquito larvae 


to become a plague and cause the inter- 
ruption of business for a few weeks in 
summer. 

The common means of preventing mos- 
quitoes from entering houses is through 
screening of windows. In houses they 
may be destroyed by fumigating with 
pyrethrum, or they may be caught on the 
walls by the use of shallow cups contain- 
ing a small quantity of kerosene and 
mounted on a pole. The most effective 
remedies are draining the marshes, or, 
■where this is impossible, covering all stag- 
nant water with a film of kerosene. For 
this purpose 1 ounce of kerosene is re- 
quired for each 15 square feet of surface. 
The oil film should be renewed every 10 
days during the season. The larvae on 
coming to the surface for air are killed by 
contact with the kerosene. Potassium 
permanganate is occasionally recom- 
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mended in newspapers as a cheap and 
efficient remedy against mosquito larvae 
in water. Careful tests of this substance 
have shown that it is practically worth- 
less. 

Malaria is transmitted to man through 
the bite of certain mosquitoes. Of the 
several genera of these insects, Anopheles 
is apparently the only one concerned. It 
is recommended that stagnant water in 
the neighborhood of cities should be 
treated with kerosene. There are several 
kinds of Anopheles mosquito, carrying dif- 
ferent forms of malaria, some of the trop- 
ical forms being much more virulent than 
common ague fever. 

Yellow fever is also spread by a mos- 
quito of the genus Stegomyia . The build- 
ing of the Panama Canal was made 
possible by campaigns of eradication of 
mosquito breeding places. 

A Culex mosquito is suspected of being 
a carrier of dengue fever. 

POWER ON FARMS 

In agriculture as in other industries 
there has been a trend, especially during 
the past 100 years toward replacing hand 
labor by animals, water, gasoline, steam 
or electric power. The U.S. Department 
of Agriculture many years ago illustrated 
this change in a table of statistics. It ap- 
pears that in 1850 there were 1,701,000 
oxen, 559,000 mules, and 4,337,000 horses 
kept as work animals on farms. In 1900 
about 960,000 oxen, 2,753,000 mules, 15,- 
506,000 horses, 600,000 windmills, 70,000 
steam engines and 200,000 gas engines 
were at work on farms. In 1942 farmers 
w r ere using 9,856,000 horses, 3,811,000 
mules and 1,655,000 tractors in addition 
to automobiles, motor trucks, steam en- 
gines, gas engines, electric power, water 
power and windmills as well as a great 
variety of power driven machinery. Less 
than % the power used on farms today is 
furnished by horses and mules. In 1820 
over 83 per cent of persons gainfully em- 
ployed were engaged in agriculture. Now 
less then 21 per cent are on farms. In 
1830 over 57 hours of man labor were re- 
quired in producing 20 bushels of wheat. 
In 1930 only 3% hours were needed. Not 
all farm operations can be mechanized to 
a like extent. Cotton, for example, still 
demands relatively more hand labor not- 
withstanding the promising motorized 
cotton pickers now under experiment. But 
man cannot compete with gasoline or 
steam power or even with horses as a 
mere source of physical power. It is 
estimated that one 1200-pound horse can 


develop as much power as eight 150- 
pound men. On that basis, if horse power 
is worth $1 an hour, man power would 
be valued at less than 13 cents an hour. 
Naturally mechanization of farm work is 
progressing as rapidly as suitable ma- 
chinery can be devised. The average 
farm worker now directs the operation of 
over 7 horse power of energy. He will 
have more power at his service as time 
goes on. 

From 1920 to 1940 the number of 
tractors on Ohio farms increased 9 times, 
while the number of horses was reduced 
about half. It was found that tractors 
were cheaper than horses on farms of 60 
acres or more, and that the cost of fuel 
and oil was usually less than the value of 
horse feed. Horses, however, are still an 
important source of power on 80 per cent 
of our farms. Relatively few farmers 
dispense with horses entirely after buying 
a tractor. The 13,600,000 horses and 
mules find many farm chores to do not- 
withstanding the 3,650,000 motor cars, the 
864,000 trucks, the 257,000 electric motors 
and the 945,000 stationary gas engines in 
use on farms. 

RABBITS 

Considerable interest attaches to rabbits 
and hares especially on account of the 
great damage which they may commit 
upon cultivated crops, and on account of 
the profits which may be secured under 
favorable conditions from the breeding of 
some races, especially the Belgian hare. 
Rabbits and hares are universally hunted 
for game and their meat is generally con- 
sidered a delicacy. But unhealthy rabbits 
must be shunned on account of the often 
fatal disease tularemia, easily transmitted 
to man. In localities where the animals 
have bred in the wild state to such an 
extent as to become an agricultural nui- 
sance they have to be killed and their 
meat used in canning and for other pur- 
poses. Large shipments are annually made 
from Australia, where rabbits have per- 
haps become the most serious pests, and 
from California, Colorado and other West- 
ern States, where the jack-rabbit, has 
multiplied in large numbers. 

Perhaps the most serious injury is done 
by rabbits in gnawing the bark of fruit 
trees in winter. When other food is scarce 
rabbits may destroy whole young orchards 
by girdling the trees. Various methods 
have been adopted for the extermination 
of rabbits in such localities, and for the 
protection of fruit trees against their at- 
tacks. The methods employed for this 
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purpose include hunting with firearms or 
with ferrets, trapping, asphyxiation with 
gases in their burrows and driving into 
corrals by means of regularly organized 
parties of mounted hunters. The latter 
method has proved most successful in 
California, Oregon, Utah, Idaho and Colo- 
rado, where hundreds of thousands of 
jack-rabbits have been captured in this 
manner. As many as 20,000 have been 
captured in a single drive. The attempt 
to destroy rabbits by spreading contagious 
disease among them has thus far not 
proved very successful. The use of poi- 
sons, such as strychnin and phosphorus 
has certain disadvantages, on account of 
the fact that the jack-rabbits do not bur- 
row, and consequently the poison must be 
scattered on the surface of the ground and 
be a source of danger to other animals. 
The protection of fruit trees and vine- 
yards against rabbits may be accomplished 
by means of rabbit-proof fences made of 
woven wire, or by special cylinder pro- 
tectors for each tree or grapevine. Young 
trees and grapevines may be protected by 
wrapping them with strips of burlap, 
gunny sacking, coarse cloth, wire netting, 
pasteboard, ordinary newspapers or by 
means of “tule-tree protector" or cylinders 
made of yucca wood. The last two named 
protectors are especially made for this 
purpose. Newspapers wrapped aroimd 
the trees and fastened by a cord not too 
tightly serve as good protectors against 
rabbits and mice. Borne orchardists have 
been successful in protecting their trees 
against attacks of rabbits by smearing the 
trunks near the ground with mixtures 
which are distasteful to rabbits. For this 
purpose whitewash, a mixture of glue and 
copperas, decoction of quassia chips and 
blood or grease, have been used. Me- 
chanical protection by means of some 
wrapping is more permanent and effective 
than any form of wash. 

Where jack-rabbits multiply in unusual 
numbers they may do serious damage to 
cultivated crops, particularly alfalfa. The 
rabbits emerge from their hiding places 
in sage-brush at dusk and consume and 
trample down large areas of alfalfa and 
other succulent crops. In Arizona it has 
been calculated that 15 jack-rabbits will 
eat as much as one sheep. 

In the Eastern States the common rab- 
bit is sometimes injurious to fruit trees, 
and orchards may be protected in the 
same way as recommended for jack-rab- 
bits. 

The natural enemies of rabbits help to 
prevent their increase in numbers. The 
most important of such enemies are 


hawks, owls, foxes, coyotes and weasels. 

Belgian Hares. The Belgian hare has 
been claimed by some authorities to be a 
cross between the rabbit and hare. Mr. 
J. E. Harting asserts, however, that the 
Belgian hare or leporine is simply a large 
domesticated variety of the common rab- 
bit, resembling the brown hare in form 
and color. The same authority states that 
this race of animals originated about 45 
years ago in Belgium as a variety of the 
rabbit, and has since been reared ex- 
tensively for the purpose of increasing its 
size and of producing the form, color and 
fur of the wild hare. The fur of the back 
next to the skin is dark colored, instead 
of being light, as in the case of the com- 
mon brown hare. Their fore legs are 
much shorter than the latter. The stand- 
ard of the Belgian hare's appearance, as 
adopted at present, requires that the color 
should be a rich reddish-brown, with as 
little white as possible under the jaws. 
The body should be long, with well tucked 
up flanks. The tail should be straight, 
the ears about 5 inches long and thin, the 
eye large and of a hazel color, the fore 
feet and legs long and slender and free 
from white hairs. The weight should be 
about 8 pounds. The short, arched ap- 
pearance of the back common in the rab- 
bit is considered a defect in the Belgian 
hare. 

Much interest has been recently de- 
veloped in the breeding of these animals, 
and many persons in different parts of 
the country have gone into the business 
for profit. While good prices were ob- 
tained by special breeders for standard 
animals for breeding purposes, it must be 
admitted that there is no large natural de- 
mand for the meat of these animals, and 
persons who engage in this business with 
the expectation of making large profits 
are apt to be disappointed. 

RATS 

The common brown rat has become 
distributed throughout the civilized world 
by means of shipping and other methods 
of commercial transportation. The brown 
rat attacks all sorts of crops and grains, 
stored vegetables and animal products. It 
is also an enemy of poultry, and has been 
known to attack young pigs and lambs. 
Special interest has lately been developed 
in the destruction of these animals on ac- 
count of their agency in distributing vari- 
ous infectious diseases. Their habit of eat- 
ing any kind of decaying flesh or refuse 
makes it apparent that they may become 
one of the chief sources of spreading any 
contagious plague of man or animals. In 
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the vicinity of slaughter houses they are 
not only a disgusting nuisance, but serve 
to spread the infestation of trichina. In 
some cities where they have become an 
intolerable nuisance, especially in Euro- 
pean countries, they have been success- 
fully combated by spreading among them 
contagious diseases which do not affect 
man or other animals. Besides this 
method of exterminating them, the use of 
traps of various design, poisoned bait, 
hunting with ferrets, and asphyxiation 
with bisulphid of carbon in the burrows 
have been employed with success. Similar 
methods of extermination have also been 
used with success in combating the com- 
mon house mouse and field mice or moles. 

Eats are today one of our most danger- 
ous pests. Whatever new diseases air- 
planes, and soldiers returning from all 
parts of the earth, may bring to us are 
likely to be distributed hither and yon by 
rats. In many localities, even in the most 
densely populated parts of cities, rats are 
so numerous that organized community 
efforts will be needed to subdue them. 

Eats breed in geometric progressions, 6 
to 8 litters annually of 6 to 20 young per 
litter, or monthly in warm climates. One 
pair of rats might become the ancestors 
of 350 million progeny in 3 years. On 
farms rat-proof buildings is the permanent 
way of safe-guarding farm products, or 
by using poison bait containing barium 
carbonate, red squill, phosphorus or thal- 
lium. 

RURAL HEALTH 

The problems of health, sanitation, 
medical service and prevalence of disease 
on farms differ in several ways from those 
of large cities. Typhoid, pellagra, dysen- 
tery, hook worm and malaria are far more 
prevalent in rural than in urban com- 
munities, while scarlet fever, diphtheria, 
puerperal septicemia and measles are more 
rampant in cities. The home water sup- 
ply on farms is subject to many sources 
of contamination and must be kept under 
close watch. Even the most crystal pure 
spring is not beyond suspicion unless pro- 
tected against all chance of unsanitary en- 
vironment. The pet family cow must be 
occasionally tested for the possible pres- 
ence of brucellosis or tuberculosis. There 
have been as many as 9 million cases of 
malaria annually in the U.S. Now that 
the Japanese have control of quinine sup- 
plies we must depend upon the synthetic 
drug atabrine for the cure of malaria. 
Meanwhile clean-up campaigns in the 
breeding places of malarial mosquitoes are 
showing results. 


Vigorous health depends in part upon 
eating an adequate diet of the right sort 
and variety. The family cow, a flock of 
hens, and the home garden, together with 
home-butchered meat, and gleanings from 
an orchard should provide an array and 
variety of food beyond the criticism of the 
strictest dietician. But the home garden 
is not always cared for as it should be. 

Then there is a universal tendency 
among physicians to abandon the rural 
districts in favor of the cities. Those who 
remain belong mostly to the older gener- 
ation. The old-fashioned country doctor 
was perhaps the most vitally important 
person in the rural community. He was 
a general practitioner, a naturally shrewd 
judge of character and a good diagnosti- 
cian. Good country roads and automobiles 
have greatly shortened the time required 
in visiting farm patients, and telephones 
often obviate the necessity of making calls, 
but there is still a demand for more 
doctors of the general practitioner type to 
meet the needs of rural medical service. 

SEED 

Four rules of great importance in se- 
curing good seed have been laid down by 
writers on this subject. There are: (1) 
Buy only of reliable seedsmen, (2) buy 
the best grade of seed, (3) insist upon a 
statement of the percentage of seed which 
will germinate, and (4) test the seed your- 
self. Poor and cheap grades of seed are 
really more costly than the best and high- 
est priced. According to actual tests un- 
clean seed may contain 20,000,000 or more 
weed seed per bushel. Moreover, poor 
seed may contain such a small percentage 
of germinable seed that a thin stand of 
the crop is obtained. It may be neces- 
sary to buy 5 or 6 bushels of low grade 
seed in order to secure as much ger- 
minable seed as is contained in one bushel 
of good seed. The farmer will save time, 
money and labor by buying the best 
quality of seed. At the same time he will 
avoid seeding his farm to all kinds of 
weeds. 

A guaranty of the quality of seed should 
be demanded from the seedsman, and their 
claim may easily be substantiated or dis- 
proved by a germination test. For this 
purpose a piece of blotting paper or 
flannel cloth may be moistened and folded 
together after placing a counted number, 
say 100, of seed between the folds. The 
paper or cloth should then be laid on a 
plate, covered with another inverted plate 
and placed in a warm room. From 10 to 
28 days should be allowed for the test, 
according to the kind of seed. The ger- 



472 


MODERN FARMERS' CYCLOPEDIA OF AGRICULTURE 


minated seed may be counted and removed 
from day to day, and at the end of the 
test the percentage of good seed may be 
easily computed. The standard of ger- 
mination adopted by the United States 
Department of Agriculture for clean seed, 
harvested and preserved under favorable 
conditions and not over one year old, is 
for a number of vegetables as follows: 
beans, 90 per cent; beets, 142 plants from 
100 seed balls; cabbage, 90 per cent; car- 
rots, 80; cauliflower, 80; celery, 60; corn, 
flint and sugar, 87; cucumber, 87; egg- 
plant, 80; leek, 80; lettuce, 85; musk- 
melon, 87; okra, 80; onion, 80; parsley, 
70; parsnip, 70; peas, 93; peppers, 80; 
pumpkin, 87; radish, 90; spinach, 84; 
squash, 87; tomatoes, 85; turnips, 90; and 
watermelons, 87 per cent. These figures 
are based on results secured in a seedtest- 
ing apparatus where the conditions of 
temperature and moisture could be con- 
trolled. When seed is tested in soil the 
germinations are likely to be 10 or 15 per 
cent lower than these figures. 

As to relative value of new seed and 
those 2 years old or more, it may be 
stated in a general way that fresh seed 
give the best results, but there are some 
exceptions. Experienced cabbage growers 
claim that cabbage seed 2 or 3 years old 
make better and more solid heads than 
1-year-old seed. 

The Experiment Station in Vermont, 
as in many other States, makes an annual 
report on the results of inspection of 
agricultural seeds sold within the State. 
In the majority of samples the seed have 
proved to be as represented in purity and 
germination. Mail order shipments are 
not subject to inspection and may be 
weedy and of low germination. Grass 
seed mixtures have been found difficult to 
sample accurately for the reason that 
heavy seed like clover slip down to the 
bottom of the bag while chaffy grass seeds 
remain at the top. 

Another seed problem worth bearing m 
mind is the fact that several serious dis- 
eases of vegetables are carried in the seed. 
Such may be the case with the seed of 
beans, cabbage, cauliflower, celery, cucum- 
ber, eggplant, melon, peas, radish, pepper, 
turnip, tomato and watermelon. If the 
farmer saves his own seed he should have 
care not to select seed from diseased 
plants. In any event it is well to treat 
the seed as recommended under the in- 
dividual crops and under spraying. 

TOADS 

These animals, because of their some- 
what repulsive appearance, are persecuted 


to a considerable extent, and are often de- 
stroyed in large numbers by small boys. 
The toad, however, is a valuable friend to 
the greenhouse owner or gardener, and as- 
sists greatly in the destruction of com- 
mon injurious insects in such localities. 
Their food consists almost exclusively of 
insects, slugs, worms and spiders. Insects 
constitute their chief element of diet, all 
sorts of insects, including beetles, cock- 
roaches, plant bugs and caterpillars, being 
devoured greedily by the toad. It is de- 
sirable to protect all toads in the vicinity 
of gardens and in greenhouses. Their 
humble services are well worth that much 
consideration. 

WEEDS 

Weeds are plants out of place or grow- 
ing where we do not want them. They 
may be annuals, biennials or perennials. 
They belong to a great variety of botan- 
ical families, varying in their habit of 
growth from prostrate creeping plants to 
long climbing vines, from delicate herbs to 
woody shrubs, from innocently smooth 
and succulent species relished by poultry 
and farm animals to bristly, spiny, bur- 
bearing, inedible or poisonous plants. 
Some of them are local in distribution, or 
only occasionally troublesome, while others 
are aggressive and occur everywhere. 
Some are easily gotten rid of while others 
offer great difficulties in eradication. 
Nearly every State has published lists of 
weeds, and hundreds of general descrip- 
tive works have been published with 
good illustrations of the various weeds, as 
for example a recent bulletin from Colo- 
rado. It would require several hundred 
pages to describe them all. Those inter- 
ested in that phase of the subject may 
readily get the desired information from 
their Experiment Station. Most farmers 7 
interest in weeds is concerned with how to 
get rid of them. The U.S. Chamber of 
Commerce recently estimated that the 
yearly loss caused by weeds in the U.S. is 
about 3 billion dollars. 

Weeds may do harm in several ways, 
particularly by diminishing the crop yield 
by removing water and plant food from 
the soil, by lowering the value of farm 
products such as hay and grains through 
the admixture of worthless seeds and other 
material, by increasing the cost of farm 
operations, by harboring diseases and in- 
sect pests which may more easily attack 
cultivated crops or by poisoning five 
stock. Weeds may reach a farm in one 
or more of many ways. The seeds of 
many plants, such as beggar ticks, bur- 
dock or cocklebur, have hooks by means 
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of which they may be carried in the fur 
of animals, or the seeds may pass through 
the digestive tract of animals in a condi- 
tion ready for prompt growth, or may 
be carried on the feet of birds. Winds 
may carry thistle and similar seeds hun- 
dreds of miles. The Russian thistle is 
rolled along on the ground by winds and 
piled up in fence rows. Irrigation canals 
and streams may carry weed seeds inde- 
finitely far. Seeds of various kinds of 
weeds may gain access to a farm in hay, 
grain, nursery stock, packing materials 
brought in from other localities, or may 
be carried in by autos, trucks, railroads 
or airplanes. Unkempt roadsides, or rail- 
way rights of way, neglected fence rows 
or waste fields are excellent lurking places 
for weeds ready to invade the crop fields. 

Moreover, many weeds produce seeds 
capable of retaining their viability for 5 
to 40 years or more. Striking examples 
of this phenomenon may be seen in arid 
regions where after heavy rains certain 
species suddenly spring up which had not 
been seen there for several years. The 
rapid spread of weeds is partly accounted 
for by their great vigor and abundant 
seed production. A single tumble-weed 
may develop 120,000 seed or a pigweed 
may produce 115,000 seed. 

But while weeds are legion, hardy, ag- 
gressive and quite capable of taking com- 
plete possession of a farm if nothing is 
done about them, there are practical 
means of controlling them, and a clean, 
weedless farm is a badge of good farming, 
while a farm overrun by weeds proclaims 
a careless or indolent farmer. 

Prevention of the introduction of weeds 
is the first point to which attention should 
be directed. Each one of the several ways 
by which weeds smuggle themselves into 
a farm, as already mentioned, should be 
carefully watched, and perhaps the first 
gateway to guard is the seed supply 
bought for farm use. That is one of the 
most common and prolific sources of weed 
seeds. As reported by the Colorado Ex- 
periment Station “of over 200 samples of 
alfalfa seed collected directly from dealers, 
only 20 per cent were found to be free 
from noxious weeds. Fifty per cent aver- 
aged 36 noxious weed seed per pound. 
The remaining 30 per cent contained an 
average of 367 weed seeds per pound.” 
Thus it appears that the safest way to in- 
sure against planting weeds is to have all 
seed tested before planting, or to insist on 
seed guaranteed by a reputable dealer or 
by the State Seed Registration Service. 

There is no royal road to the destruc- 
tion of weeds. These plants thrive best in 


waste places, along roadsides and on 
poorly cultivated land. Where the soil is 
properly tilled and attention is given to a 
suitable rotation of crops, weeds are of 
little consequence. The possibility of a 
luxuriant growth of weeds simply fur- 
nishes an urgent reason for thorough 
tillage of the soil, and the result is seen 
in better crops of cultivated plants. 

In gardens, cultivation and hand pull- 
ing are the sovereign remedies for weeds. 
In lawns, annual weeds may be destroyed 
by repeated mowing. Perennial weeds 
may be eradicated by digging and pulling 
and by sowing more and better grass seed. 
Weeds in grass lands are to be crowded 
out by securing a thick sod. If the grass 
seed is impure and the stand of grass is 
poor it may become necessary to plow and 
reseed. In cereal and other field crops the 
use of horse-power weeders has been at- 
tended with good results. Where a rational 
rotation of crops is followed, weeds sel- 
dom obtain a foothold. Special attention 
should always be given to waste places 
and roadsides in order to prevent weeds 
from going to seed in such localities. A 
number of States have passed laws mak- 
ing this compulsory. In many part of the 
country, especially in the Western States, 
where grains volunteer very readily, sum- 
mer fallowing is practiced partly for the 
purpose of keeping down the weeds. If, 
however, the soil is not persistently culti- 
vated, this practice simply gives the weeds 
an opportunity to develop unrestricted. 
Many weeds may be destroyed by re- 
peated cutting before the seeds, have be- 
come mature. If, for example, the oxeye 
daisy is cut within 10 days after bloom- 
ing it will be prevented from seeding. 

Weed burners or torches have been 
much advertised but may destroy only the 
seeds and above-ground parts, leaving the 
roots unharmed. Fallowing, if conscien- 
tiously followed, may be effective, but if 
only half done may merely give the weeds 
a monopoly of the field. Smother crops 
are helpful in many situations. Buck- 
wheat is notorious as a smotherer of 
weeds. Lawns badly infested with crab 
grass and other w r eeds may be cleaned up 
by plowing and planting to cowpeas for 
one season. Crab grass being an annual 
may be cleared out of lawns by hand pull- 
ing of the young crab grass plants about 
July 1 or before they have gone to seed. 
Fall wheat and rye are also effective as 
smother crops, as well as alfalfa, Sudan 
grass or sorghum. Some wreeds may be 
controlled by mowing so often that they 
are unable to produce seed. Under proper 
control, sheep, hogs and poultry are weed 
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eradicators. Ducks are fond of dandelions 
and are quite widely used to eradicate 
that weed in lawns. 

Much interest has centered in recent 
years in chemical weed killers. At the 
Rhode Island Station it was found that 
common sorrel could be gradually driven 
out of acid soils by liming. Lime in- 
creases the yield of timothy, orchard grass, 
brome grass or clover, but greatly checks 
the growth of sorrel. This may be ac- 
complished by applying 5 tons of air- 
slaked lime per acre, followed by an 
application of 3 tons per acre during the 
next year. In North Dakota it was found 
that nearly all the annual weeds com- 
monly found in grain fields could be killed 
by spraying with copper sulphate without 
injuring the grain. About 1 barrel (30 
to 60 gallons) of a solution of copper 
sulphate in the proportion of 1 pound to 
4 gallons of water is required per acre. 
This application is not effective in dry 
weather. Spraying should be done when 
the young weeds are just out of the 
ground, while the grain stands from 5 to 
10 inches high. Experiments in Vermont 
showed that the various species of wild 
mustard could be cheaply destroyed in 
this manner. Sodium chlorate is prob- 
ably the most generally used herbicide. 
But the amount of chemical required may 
make the cost prohibitive. Three to 6 
pounds per square rod have been found 
necessary. Any material, such as floors 
of buildings, trucks or wagons, upon which 
the solution is spilled is rendered highly, 
almost explosively, combustible. Common 
salt may be used on paths or driveways 
but is too expensive for wide use. 

Sodium arsenite has been used as a 
spray for killing weeds in California, on 
sugar plantations in Hawaii and else- 
where. For destroying annuals a spray 
made by adding 1 gallon of the commer- 
cial solution of sodium arsenite to 50 gal- 
lons of water has been used. Too long 
continued use of this spray may result in 
a concentration of arsenic in the top inch 
of soil. For notwithstanding that in the 
spray the arsenic is in solution, the arsenic 
is fixed in an insoluble form in the soil. 
Carbon bisulphide has been tried as a 
freezing agent to destroy certain shrubby 
weeds but is costly, illsmelling, inflam- 
mable and causes violent headache if the 
fumes are inhaled. Iron sulphate in a 
solution containing 100 pounds iron sul- 
phate in 50 gallons has been used on 
lawns for dandelions, on grain fields 
against wild mustard and under other 


conditions. Such use in Hawaii led to 
the discovery that the iron sulphate spray 
applied to pineapples is a complete and 
rapid cure for the yellowing of pineapples 
on highly manganese soils. For control- 
ing dandelions in lawns ammonium sul- 
phate has also been recommended. In 
Illinois sodium chlorate is preferred in the 
eradication of field bind weed. But de- 
spite the wide advertising and consider- 
able vogue of chemical weed killers, they 
can hardly be said to replace the old 
familiar methods of hand pulling, hoeing, 
use of cultivators and horse-drawn 
weeders, clean culture, mowing and suit- 
able crop rotation. Where Johnson grass 
has become thoroughly established, as is 
the case in many localities in the South, 
“instead of trying to eradicate it by labo- 
rious and expensive methods on areas on 
which it is very abundant, it may be more 
profitable to utilize the plant as a hay 
crop in rotation with corn, as has been 
done in several parts of the Cotton Belt,” 

There are many weeds which are poi- 
sonous to stock and have caused heavy 
losses in sheep, cattle and horses, parti- 
cularly in the Western States. In this 
group of w r eeds perhaps 25 to 30 species 
are important, among which death camas, 
loco, larkspur, aconite and whorled milk- 
weed are most familiar. 

All species of death camas are poison- 
ous especially to sheep, cattle and horses. 
They are erect, low growing members of 
the lily family and are found from Kan- 
sas to the Pacific Coast. ' No practical 
remedy has been found. Dependence 
must be placed on avoiding the areas 
where the plants grow, at least during the 
season when they are succulent and palat- 
able. 

Loco weeds affect chiefly horses. The 
Spanish word loco, meaning crazy, was 
applied to the plant on account of the 
strange nervous behavior of affected 
horses. There are several species of loco, 
the white and purple being perhaps the 
best known, and are largely distributed 
from Texas to Alberta on the uncultivated 
range lands. These plants are legumes, 
as may be readily recognized by their 
blossoms. Losses from loco are not as 
great as might be supposed from the 
volume of literature which has been pub- 
lished about them. There is no specific 
remedy for locoed horses. When the first 
symptoms of unsteady gait appear, af- 
fected horses should be taken off the 
range where loco weeds grow and fed in 
a corral or some pasture free from loco. 
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Location of State Agricultural Experiment Stations 


In the following list the location of the Agricultural College and Agricultural Ex- 
periment Stations is given for each State and Territory. In a few cases there are two 
Experiment Stations in the same State. Otherwise the Experiment Station and Col- 
lege are in the same town. For bulletins and technical advice requests should be sent 
to the Director of the Agricultural Experiment Station of your State, or to the Direct 
tor of Extension of the College. 


Alabama— A uburn. 

Alaska — College. 

Arizona — Tucson. 

Arkansas — Fayetteville. 

California — Berkeley. 

Colorado — Fort Collins. 

Connecticut — (State station), New Ha- 
ven. (Storrs station), Storrs. 
Delaware — Newark. 

Florida — Gainesville. _ 

Georgia — (State station), Experiment. 
Hawaii — Honolulu. 

Idaho — Moscow. 

Illinois — Urbana. 

Indiana — LaFayette. 

Iowa — A mes. 

Kansas — Manhattan. 

Kentucky — Lexington. 

Louisiana — University Station, Baton 
Rouge. 

Maine — Orono. 

Maryland — College Park. 
Massachusetts — Amherst. 

Michigan— East Lansing. 

Minnesota — University Farm, St. Paul. 
Mississippi — State College. 

Missouri — (College station), Columbia. 
Montana — Bozeman. 

Nebraska — Lincoln. 

Nevada — Reno. 


New Hampshire — Durham. 

New Jersey — New Brunswick. 

New Mexico — State College. 

New York — (State station), Geneva. 

(Cornell station), Ithaca. 

North Carolina — State College Station, 
Raleigh. 

North Dakota — State College Station, 
Fargo. 

Ohio — Wooster. 

Oklahoma — Stillwater. 

Oregon — Corvallis. 

Pennsylvania — State College. 

Puerto Rico — (Federal station), Maya- 
guez. (College station), Rio Piedras. 
Rhode Island — Kingston. 

South Carolina — Clemson. 

South Dakota — Brookings. 

Tennessee — Knoxville. 

Texas — College Station. 

Utah — Logan. 

Vermont — Burlington. 

Virginia — (College station), Blacksburg. 

(Truck station), Norfolk. 
Washington — (College station) , Pull- 
man. Western Wash. Expt. station), 
Puyallup. 

West Virginia — Morgantown. 

Wisconsin — Madison. 

Wyoming — Laramie. 


BUREAUS OF THE UNITED STATES DEPARTMENT 
OF AGRICULTURE 

Inquiries addressed to the United States Department of Agriculture, Washington, 
D. C. may be directed to the Secretary of Agriculture, or to any of the Divisions. 
Some of the more important ones to the vegetable grower are: 

Office of Information Bureau of Agricultural Economics 

Bureau of Plant Industry Bureau of Chemistry and Soils 

Bureau of Entomology and Plant Weather Bureau 

Quarantine Soil Conservation Service 

Farmers bulletins are issued by the United States Department of Agriculture. They 
cover a wide range of subject matter and are of interest to a great many groups of per- 
sons. They are written in popular language easily understood by the layman. These 
may be obtained through your United States Senator or the representative from your 
district or from the Department of Agriculture, Washington, D. C. direct. 
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TEXT AND REFERENCE BOOKS 

In equipping for the business of farming a small reference library should be con- 
sidered as essential as the machinery. It is especially important that the young 
farmer be started right, just as it is important that every man who has been farming 
for years should keep up with the procession of agricultural advance and change and 
adapt his farm practice to the new discoveries of science. No attempt is made here to 
present a definitive bibliography of rural books now in print. The list is too extensive 
and many pages would be consumed and nobody would be much benefited. The fol- 
lowing is a list of standard books that are recommended as extremely valuable and 
helpful to all people either now engaged or soon to engage in fanning. There is no 
investment that will pay such big returns as a select book that will give you just the 
information that you need just when you want it. 


BOOKS 

General 


Bailey, L. H., Standard Cyclopedia of Horticulture, 3 volumes $15,00 

Bonert, J., Soldering (Workshop, Farm and Home) 1.25 

Davidson, J. B., Agricultural Machinery 3.50 

Felt, E. P., Shelter Trees in War and Peace 2.50 

Felt, E. P., Our Shade Trees 2.00 

Felt, E. P., Pruning Trees and Shrubs 2.00 

Hopkins, J. A., Elements of Farm Management 2.20 

Kains and McQuesten, Propagation of Plants 3.50 

Laurie and Chadwick, The Modern Nursery 5.00 

Nadler, M., Modern Agricultural Mathematics 2.00 

Nissley, C. H., Starting Early Vegetable and Flowerings Plants Under Glass. . . 3.25 

Post, Kenneth, Plants and Flowers in the Home 2.00 

Stone, A. A., Farm Tractors 3.75 

Tornborgh, B. V., The Farm Bookkeeper 2.00 

Whitman, R. B., First Aid for the Ailing House 2.50 

Watts, Gilbert H., Roadside Marketing 1.25 

Wilcox, E. V., Modern Farmers’ Cyclopedia of Agriculture 5.00 

Wright, W. J., Greenhouse Construction 2,00 


Vegetable Growing 


Bouquet, A. G. B., Cauliflower and Broccoli Culture 1.25 

Clarkson, R. E., Herbs 2.75 

Cruess, W. V., Commercial Fruit and Vegetable Products . 6.00 

Lloyd, J. W., Muskmelon Production 1.25 

Thompson, C,, Sweet Potato Production and Handling 1.25 

Thompson, H. C., Asparagus Production ...... 1.25 

Thompson, W. C., Vegetable Crops * 5.00 

Watts and Watts, Vegetable Growing Business 3.50 

Work, P., The Tomato 1.25 


Dairying 

Eckles, C. H., Dairy Cattle and Milk Production • 3.90 

Harrison, E. S., Judging Dairy Cattle 2.75 

Publow, Charles A., Questions and Answers on Buttermaking 1.25 

Ross, H. E., Care and Handling of Milk 4.00 

TeWalt, W., Improved Milk Goats 1.50 

Van Slyke, L. L., Modern Methods of Testing Milk and Milk Products 2.00 

Van Slyke-Price, Cheese 3.50 

Yapp and Nevins, Dairy Cattle 2.50 
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Field Crops 

Stewart, G., Alfalfa 3.50 

Hutcheson — Wolfe — Kipps, Production of Field Crops . 3.50 

Cox — Jackson, Field Crops and Land Use 2.75 


Fruit 

Auchter and Knapp, Orchard and Small Fruit Culture 5.00 

Beach, S. A., The Apples of New York, 2 volumes 5.00 

Boswell, P., Wine Makers’ Manual 1,50 

Bush, C. D., Nut Growers’ Handbook 1.75 

Fraser, S., American Fruits 3.00 

Gardner, Bradford and Hooker, Orcharding 3.00 

Gardner, Y. R., The Cherry annd Its Culture 1.25 

Gould, H. P., Peach Growing 2.75 

Hedrick, U. P., The Cherries of New York 5.00 

Hedrick, U. P., The Grapes of New York 8.00 

Hedrick, U. P., The Peaches of New York 6.00 

Hedrick, U. P., The Pears of New York 8.00 

Hedrick, U. P., The Plums of New York , . 8.00 

Hedrick, U. P., Manual of Grape Growing 3.50 

Kains, M. G., Grow Your Own Fruit 3.50 

Knapp and Auchter, Growing* Trees and Small Fruits 2.75 

Tukey, H. B., The Pear and Its Culture 1.25 

Van Meter, R. A., Bush Fruit Production 1.25 


Insects and Diseases 

Anderson, Insecticides and Fungicides 3.00 

Felt & Rankin, Insects and Diseases of Ornamental Trees and Shrubs 5.00 

Hesler and Wetzel, Manual of Fruit Diseases 3.90 

Stevens and Hall, Diseases of Economic Plants 4.25 

Live Stock 

Alexander, A. S., The Veterinary Adviser 1.25 

Ashbrook, Frank G., How to Raise Rabbits for Food and Fur 2.00 

Conn, G. H., Some Common Diseases of the Horse 1.50 

Conn, G. H., Some Common Diseases of Cattle 1.50 

Harbison, C, E., Our Dogs 2.50 

Henry-Morrison, Feeds and Feeding 5.00 

Hunt and Burkett, Farm Animals 1,75 

Rice, V. A., Breeding and Improvement of Farm Animals 5.00 

Shamel, Clarence A., Profitable Stock Raising 1.25 

Smedley, J., Home Pork Production 1.50 

Smith, W. W., Pork Production 3.75 

Snapp, R. R., Beef Cattle 4.00 

Tossutti, H., Companion Dog Training 2.00 

Warren, C., Animal Sex Control 1.75 

Winters, L. M., Animal Breeding 3.50 

Poultry — Pigeons — Bees 

Cline, L. E., Turkey Production 3.50 

Gibbs, S. G., Guide to Sexing Chicks 1.25 

Hartman and Vickers, Hatchery Management 3.00 

Haynes, S. K., Pigeon Raising 1.50 

Jull, M. A., Poultry Breeding 4.00 

Knandel, H. C., Profitable Poultry Keeping 3.00 

Kaupp, B. F., Poultry Diseases 3.50 
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Lamon & Kinghorne, How to Select the Laying Hen 1.25 

Lamon and Slocum, Ducks and Geese 2.00 

Peilett, F. C., A Living From Bees 2.00 

Rice and Botsford, Practical Poultry Management 2.75 

Thompson, C. T., Egg Farming 2.00 

Soils and Fertilizers 

Beaumont, A. B., Artificial Manures 1.50 

Bennett, W. W., Soil Conservation 6.00 

Cox-Jaekson, Crop Management and Soil Improvement 2.75 

Gustafson, A. F., Handbook of Fertilizers 1.75 

Hunt and Burkett, Soils and Crops 1.75 

Miller-Turk, Fundamentals of Soil Science 3.75 

Thorne, Charles E., The Maintenance of Soil Fertility 3.00 

Yan Slyke, L. L., Fertilizers and Crop Production 4.00 

Worthen, E. L., Farm Soils 2.75 

Practical books on farming and allied subjects, may be obtained from your 
local bookseller or from ORANGE JUDD PUBLISHING COMPANY, INC., 
15 East 26th Street, New York, N. Y. Besides their regular publishing business 
they maintain headquarters for all kinds of farm and garden books, no matter 
where or by whom published. Correspondence is invited. Send for their catalog 
FREE ON REQUEST. 
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NUMBER OP CROP SEEDS PER UNIT OF WEIGHT 


SSSS ' = - 5 SB = i SBSSSSSSS IV a: 

Kind of seed 

Approximate 
number of seeds 
per gram 1 

Minimum 
weight for 
purity analyses 
(grams) 

Approximate 
number of seeds 
: in working 
sample 

Alfalfa 

500 

5 

2,500 

Barley 

30 

100 

3,000 

Beet 

54 

50 

2,700 

Bent grass 

18,000 

1 

18,000 

Bermuda grass 

3.940 

1 

3,940 

Blue grass, Canada 

5,500 

1 

5|500 

Blue grass, Kentucky 

4,800 

1 

4‘800 

Brome grass, awnless 

300 

10 

3,000 

Buckwheat 

45 

50 

2,250 

Carrot 

900 

2 

1,800 

Clover, alsik© 

1,500 

2 

s;ooo 

Clover, crimson : 

330 

10 

3,300 

Clover, red 

600 

5 

3,000 

Clover, sweet 

570 

5 

2,850 

Clover, white 

1,500 

2 

3,000 

Crested dog’s-tail 

1,900 

2 

3,800 

Fescue, meadow 

5C0 

5 

2,500 

Fescue, red 

1.200 

2 

2,400 

Fescue, sheep 

1,500 

2 

3.000 

Fescue, hard 

1,250 

2 

2,500 

Flax 

300 

10 

3,000 

Meadow foxtail 

1,200 

2 

2,400 

Meadow grass, rough -stalked 

5,600 

1 

5,600 

Millet, foxtail 

470 

5 

2,350 

Millet, proso 

180 

25 

4,500 

Oats 

28 

100 

2,800 

Orchard grass 

1,150 

2 

2,300 

Rape, winter 

230 

10 

2,300 

Redtop 

I 11,000 

1 

11,000 

Rye 

40 

100 

4,000 

Rye grass, Italian 

500 

5 

2,500 

Rye grass, English 

500 

5 

2,500 

Rye grass, short-seeded 

700 

5 

3,500 

Sorghum, amber 

55 

50 

2,750 

Sorghum, kafir 

50 

50 

2,500 

Sudan grass 

120 

25 

3,000 

Sweet vernal grass 

1,600 

2 

3,200 

Tali oat grass 

330 

10 

3,300 

Timothy 

2,500 

2 

5,000 

Turnip 

340 

10 

3,400 

Velvet grass 

2,500 

2 

5,000 

Vetch, hairy 

36 

100 

3,600 

Vetch, spring 

19 

100 

1,900 

Western rye grass (Agropyron) ........ 

330 

10 

3,300 

Wheat 

25 

100 

2,500 


DIAGONAL DISTANCES BETWEEN TREES 


Distances of 
planting 
(1) 

Distances on the diagonal 

Square 

planting 

(2) 

Alternate 

planting 

(3) 

Quincunx planting 
(4) 

Hexagonal planting 
(5) 

18x18 

25.? 

20.1 



20x20 

28.3 

22.4 



22 x22 

31.1 

24.6 



25x25 

35.3 

27.9 



27x27 

38.2 

30.2 

One-half the distances 

All trees equidistant. 

30x30 

42.5 

33.5 

given in column 2. 

Same as column 1. 

35x35 

49.5 

39.1 



40x40 

56.6 

! 44.8 



50x50 

70.7 

! 55.9 



60 x 60 

84.9 

67.1 
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TABLE OF WEIGHTS OF COMMODITIES. 


Commodity 


Approxi- 
mate net 
weight 


Commodity 


Approxi- 
mate net 
zveight 


Alfalfa seed 

Apples, fresh 

Apricots 

Western 

Barley 

Beans-: 

Lima, dry . , . 
Other, dry . . 

Blackberries 

Bluegrass seed . . 

Buckwheat 

Butter 

Cabbage 

Cherries : 

With stems . . 
Without stemc 

Clover seed 

Corn : 

Ear, husked . 

Shelled 

Green, sweet . 

Meal 

Cotton 

Cowpeas 

Cream, 3 0-percent 
butterfat. 

Eggs, average size 

Efaxseed 

Grain sorghums . 
Grapefruit : 

Florida 

California . . . 

Grapes 

Eastern .... 
Western .... 
Lemons, 

California . . . 

Lettuce 

Milk (specific 

gravity 1.032). 

Millet 

Oats 

Oranges: 

Florida 

California . . . 


Pounds 

60 

48 

140 

48 

22 

48 


. .do 

. .do 

24-quart crate 

Bushel 

. .do 

Tub 

Western crate 


, .do 

. . do 

. . do 

. .do 

C Bale, gross 
X Bale, net . 
Bushel . . . 
Gallon . . . 


Case, 30 dozen 43 

Bushel 56 

..do 56 and 50 

Box 80 

..do 60 

Bushel 48 

12-quart basket 18 

4-basket crate 20 

Box 76 

Western crate 75 


Orchard grass seed 
Peaches, fresh . . . 
Peanuts, unshelled : 
Virginia type. 
Runners, 
southeast- 
ern 

Spanish 

Pears 

Western .... 
Peas: 

Green, un- 
shelled .... 

Dry 

Pineapples 

Plums and prunes. 


Bushel 

. . do 

Crate 

f Bushel 

I Crate 


Quinces 

Raspberries 

Rice: 

Rough 

Milled 

Rye 

Sorgo seed 

Soybeans 

Soybean oil 

Strawberries .... 
Sudan grass seed . 
Timothy seed . . . 
Tobacco : 

Maryland . . . 
Virginia fire- 

cured 

Kentucky and 
Tennessee fire- 

cured 

Cigar leaf . . 

Tomatoes 

Velvetbeans 

(hulled) .... 

Vetch 

Walnuts 

Wheat 


f Bushel 
t Barrel 


. Barrel 

Bushel 

24-quart crate 

' Bushel 

, Barrel 

Pocket 

Bushel 

. . do 

. . do 

Gallon 

24-quart crate 

Bushel 

. .do 

Hogshead . . . 


1,050-1,350 


. .do 

5 Case 

( Bale 

Bushel 


1,350-1,650 

250-365 

150-175 

53 


Taken from : Approximate or Average Weights of Various Commodities' and Other 
Conversion Factors, Separate from Agricultural Statistics, 1938, United States Depart- 
ment of Agriculture. 

The weights given in this table are approximate or average, and hence not all of 
them are recognized as legal weights in all of the States. 

SYSTEMS OF THINNING 1 


System of 
planting 


Method of thinning 


Square Alternate rows 50% 

Alternate rows both directions. 75% 

Alternate diag. rows or alter- 50% 

nate trees in each row. 

Rectang. . . . Alternate rows 50% 


Form of 
Reduc- planting 
tion in after 
number thinning 

of trees 

Rectang. . . . 

50% Square 


Quincunx. . 


Quincunx., 


Alternate rows or removal of 
tree in center of square. 

Alternate trees in alternate rows 
or tree in center of hexagon. 

Alternate tree in each row or 
alternate diagonal rows. 

Alternate rows either on the 
square or diagonal and alter- 
nate tree in remaining row. 


Irreg. diag. . 

Square or 
triang... . 


Relieves crowding in only one di- 
rection. 

Usually too severe. Too few trees 
left. 

Most common method. Remain- 
ing trees well spaced. 

Trees quickly crowd in one direc- 
tion. 

Best method with double planting 
to secure even distribution. 

Thinning too light to be of great 
value. 

Relieves crowding in only one di- 
rection. 

Satisfactory with large, thrifty, 
long-lived trees which will satis- 
factorily utilize space. With 
smaller, weaker trees, thinning, 
too severe. 


*Univ. of Calif. Col. of Agr. Bui. 414. 
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OBCHARD PLANTING 


Number of Trees per Acre 


Distance apart 

Square 

planting 

Hexagonal 

planting 

Quincunx 

planting 

16 x 16 

no 

196 

303 

18 x 18 

134 

154 

239 

20 x 20 

108 

125 

129 

22 x 22 

90 

104 

148 

24 x 24 

73 

87 

132 

25 x 25 

69 

80 

125 

26 x 26 

64 

74 

114 

28 x 28 

56 

64 

100 

30 x 30 

48 

55 

85 

32 x 32.. 

43 

49 

76 

33 x 33 

40 

46 

71 

35 x 35 

35 

41 

65 , 

40 x 40 

27 

31 

48 

45 x 45 

22 

25 

39 


Suggestions on Orchard Planting, by Roy E. Marshall, page 8. 
Michigan Agricultural Station Regular Bulletin No. 262. 


Relation of size of herd to diameter of silo for summer feeding, on the 
basis of 40 pounds of silage per cubic foot and the removal of 3 inches 
of silage daily to avoid spoilage 


Inside di- 
ameter of 
silo (feet) 

j.V 

Volume 
per foot 
of depth 

Amount to be 

removed — 

Animals that may be fed : with a daily 
allowance per head of — 

Daily 

For a feeding 
period of — 

30 

days 

i 

45 

days 

60 

days 

30 

pounds 

20 

pounds 

15 

pounds 

10 

pounds 


Cubic Feet, 

Pounds 

Tons 

Tons 

Ton? 

Number 

Number 

N timber 

Number 

in 

78.5 

735 

12 

18 

24 

26 

39 

52 

78 

1 1 

95.0 

950 

14 

21 

23 

31 

47 

63 

95 

12 

! 113.1 

1,131 

■ 17 

25 

34 

33 

56 

75 

113 

13‘ 

132.7 

1,327 

20 

30 

40 

44 

[■ 66 

88 

132 

14 

153.9 

1,539 

23 

35 

46 

51 

77 

102 

154 

IS . . . 

176.7 

1,767 

27 

40 

54 

59 

83 

118 

j 177 

16 

201.0 

2,010 

30 

1 ' 45 

60 

67 

100 

134 

201 


Silos Types and Construction, by J. R. McCalmont. TJ. S. Dept, of Agr. Farmers* 
Bull. No. 1820. Page 5. 
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Relation of size of herd to diameter of silo for winter feeding, on the 
basis of 40 pounds of silage per cubic foot and the removal of 2 inches 
of silage daily to avoid spoilage 


Inside di- 
ameter of 
silo (feet) 

Volume 
per foot 
of depth 

Amount to be re- 
moved — 

Animals that may be fed with 
a daily allowance per head of — 

Daily 

For a feeding 
period of — 

180 

days 

240 

days 

40 

pounds 

30 

pounds 

20 

pounds 

15 

pounds 


Cubic feet 

Pounds 

Tons 

Tons 

Number 

Number 

Number 

Number 

10 

78.5 

524 

47 

63 

13 

17 

26 

35 

11 

95.0 

634 

57 

76 

16 

21 

31 

42 

12 

113.1 

754 

68 

90 

19 

25 

37 

50 

13 

132.7 

885 

80 

106 

22 

29 

44 

59 

14 

153.9 

1,027 

92 

123 

25 

34 

51 

68 

15 

176.7 

1,178 

106 

141 

29 

39 

59 

78 

16 

201.0 

1,340 

120 

161 

33 

44 

67 

89 

17 

227.0 

1,513 

136 

182 

38 

50 

75 

101 

18 

254.5 

1,696 

153 

203 

42 

56 

85 

113 

20 

314.2 

2,094 

188 

251 

52 

70 

104 

139 


Silos Types and Construction, U, S. Dept, of Agr. Farmers’ Bull. No. 3820 
Page 4. 


CAPACITY OP CYLINDRICAL SILOS 


Capacity of silos with different diameters and depths of silage * 


j Depth of 
silage 
(feet) 


Capacity with an inside diameter of — 


10 

feet 


11 

feet 


12 

feet 


13 

feet 


14 

feet 


15 

feet 


16 

feet 


17 

feet 


18 

feet 


19 

feet 


20 

feet 


20 . 

22 . 

24. 

26. 

28. 

30. 

32. 

34. 

36. 

38. 

40. 

42. 

44. 

46. 

48. 

SO. 


Tons 

27 

30 

24 

38 

43 

47 

51 

56 


Tons 


Tons 


To'ns 


Tons 


Tons 


Tons 


T ons 


Tons 


T ons 


37 

41 

46 

52 

57 

62 

67 

73 


49 

55 

-61 

68 

74 

80 

86 

93 

100 


65 

72 

80 

87 

94 

101 

109 

117 

124 


84 

92 

100 

109 

117 

126 

135 

144 

152 


106 

115 

125 

135 

145 

155 

165 

174 

1S4 


121 

131 

142 

153 

165 

177 

188 

198 

209 

220 


148 

161 

173 

186 

200 

212 

224 

236 

248 

261 


180 

194 

209 

224 

237 

251 

265 

279 

293 


216 

233 

249 

264 

279 

295 

310 

326 


Tons 


258 

276 

293 

310 

327 

344 

361 


* Capacities given are for normal corn silage when the silo is filled at the average 
speed of 20 to 50 tons per day with 1 man in the silo and refilled once after silage has 
settled. 

Silos Types and Construction, by J. R. McCalmont. U. S. Dept, of Agr. Farmers’ 
Bull. No. 1820. Page 5. 
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ERADICATING 

On December 2d, 1940, the Bureau of 
Animal Industry announced that not 
more than one cow in 300 in any part of 
the United States, was tuberculous, and 
that for the complete extermination of 
bovine tuberculosis little further was re- 
quired but vigilance and a mopping-up 
procedure to locate the few diseased cows 
that had thus far escaped detection. 

The full significance of that announce- 
ment was not at once apparent. The pub- 
lic had no clear conception of its bearing 
on human health. The connection between 
the bovine and human forms of this great- 
est of all afflictions of man and beast was 
too often thought of as just another of the 
academic controversies of medical science. 
But to many sanitary officials and prac- 
ticing physicians-, who appreciated the 
proportions of the 40-year campaign that 
had removed the curse of tuberculosis 
from the dairy herds of the country, that 
achievement suggested the possibility of 
a nation wide attack on tuberculosis in 
man. 

At first the size and cost of such a pro- 
gram seemed appalling. The X-ray chest 
films taken at induction centers, war in- 
dustry plants, privately owned manufac- 
turing establishments and at Federal civil 
service headquarters, covering over 10 
percent of our total population, indicated 
that at least 1,700,000 persons were tu- 
berculous. Fluoroscopic chest examina- 
tions in Chicago showed that about 600,- 
000 cases a year of active pulmonary 
tuberculosis came under medical treat- 
ment for some other disease, not aware 
that they were tuberculous. X-ray chest 
tests in Philadelphia showed an apparent 
increase of 75 percent of infection over 
the previous year, disclosing thousands of 
cases heretofore not reported, and indi- 
cating that there are about as many per- 
sons suffering from tuberculosis but not 
receiving medical care as are reported to 
the public health officials. 

Further experience soon demonstrated' 
beyond the shadow of a doubt that the 
initial stages and often the advanced cases 
of tuberculosis could be discovered only 
by the use of the X-ray, and that the am- 
plitude. of any plan for eradicating the 
disease reached twice the proportion that 
would have been assumed from the study 
of previous vital statistics. 

Some encouragement was found in the 
fact that during the past 40 years the 
death rate from this disease has been 
quartered, partly as a result of better diet 


TUBERCULOSIS 

and better housing conditions. But the 
death rate was still frightful, over 60,000 
a year from tuberculosis. The total war 
casualties were a sad enough record to 
contemplate. But the 1,700,000 cases of 
tuberculosis presented a still gloomier pic- 
ture of persons infected with a chronic 
disease, usually of long duration at best 
and with the outcome always uncertain. 

And a large proportion of the deaths 
from tuberculosis occur in men in their 
most productive work years and in women 
during the normal child-bearing period. 
Half of all the deaths from the white 
plague occur between the ages of 20 and 
45. One out of every six deaths in men 
and women between 20 and 35 is due to 
tuberculosis, which thus achieves the rank 
of first and chief killer of the parents of 
the coming generation in the very flower 
of their life. 

The losses caused by tuberculosis 
seemed beyond calculation. With 850,000 
or more men and women in their most 
productive years sentenced to a prema- 
ture death or at least disability, with the 
mounting expense of hospitalization, extra 
demands for nurses and doctors, with the 
treatment and disability awards for tu- 
berculous veterans of the last war run- 
ning into hundreds of millions of dollars 
annually, and an incomparably heavier 
load to come from the present war, it was 
plain that this drain on the human life 
and economic resources of the country 
must be stopped. 

This little tubercle bacillus was killing 
and maiming more people than the hun- 
dreds of billions of dollars' worth of mili- 
tary implements of murder operated by 
millions of men specifically trained for the 
purpose of killing. So the eyes of sani- 
tary officials were turned toward the vet- 
erinarians to ascertain just what they had 
accomplished in the campaign for the 
eradication of bovine tuberculosis, and 
whether any of the methods used in that 
crusade might be applied in curbing the 
white plague in man. 

That it was to be hard battle was evi- 
dent from the start, a battle not only 
against the entrenched position of tuber- 
culosis in the dairy herds throughout the 
country but also against a doubt in the 
minds of the majority of the medical pro- 
fession that the disease could be transmit- 
ted^ fi;om animals to man, as well as 
against the natural resistance of many 
dairymen to any newfangled scheme of 
interference with their business, which in 




IN THIS APPARENTLY HEALTHY HERD 75 PER CENT PROVED TO BE TUBERCULOUS 
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turn was supported by the inertia of pub- 
lic opinion toward change of any sort. 

The first step of course was to perfect 
an absolutely reliable test, one that would 
not miss a single tuberculous cow and 
would not affect a healthy one. For this 
purpose tuberculin was chosen, a by-prod- 
uct of the growth of tubercle bacilli. Dr. 
Dorset had been experimenting with this 
material since 1900 with varied success 
and disappointment till 1917, when such 
perfection had been reached that two 
drops injected into the skin would 
promptly and unfailingly show whether 
or not the animal was infected with tu- 
berculosis. Then and not till then could 
the crusade begin with hope of success. 

Even so it required an almost quixotic 
confidence and enthusiasm to enter the 
list against tuberculosis. The universality 
of the disease was enough to give one 
pause. It had persisted without check 
since the early dawn of history in every 
civilized country, in all latitudes from the 
polar regions to the equator, at all eleva- 
tions from sea level to mountain top. No 
race of man was exempt. The whole 
gamut of warm blooded animals was af- 
fected, — cattle, hogs, horses, sheep, goats, 
poultry, dogs, cats, deer, elk, zoo denizens 
from apes to zebras, caged birds, rats, 
mice. 

Plainly the disease was ubiquitous. 
There was no clean spot on earth. But a 
start had to be made somewhere to break 
the chain of intertransmission of the 
plague between man and all the animals 
with which he comes in contact. Quite 
naturally, therefore, the Bureau chose the 
dairy cow, partly because the milk of tu- 
berculous cows was known to transmit the 
disease to human beings, especially to 
children, and because milk occupies such 
an important place in the human diet 
from childhood to old age. To be able to 
guarantee the wholesomeness of that prod- 
uct would add to the peace of mind of 
millions of milk consumers. The job in 
hand, therefore, resolved itself into the 
specific task of eradicating tuberculosis in 
dairy cows. 

Even simplified to that extent it was 
quite a sizable undertaking. There were 
25,000,000 of those cows unevenly distrib- 
uted in the 3,000 counties of our 48 
States. So the game was to find which 
cows were infected and then to dispose of 
them with due consideration of the rights 
of the dairy farmer. Obviously the dis- 
eased cows must be eliminated. No good 
purpose could be served by merely de- 
termining how many sick cows we had as 


a matter of statistical information. Ev- 
ery cow that reacted to the tuberculin 
test must be slaughtered. Otherwise she 
would continue to be a source of further 
spread of the disease. 

But as the testing began occasional 
herds were found in which 75 percent of 
the cows were diseased. To ease the bur- 
den of loss upon such unfortunate dairy- 
men a system of indemnities was set up in 
which the Federal, state and county gov- 
ernments participated, the indemnity 
varying according to the value of the part 
of the carcass that could be salvaged. 

Then things began to happen as a re- 
sult of the head-on clash of opinions, part 
of the trouble being inherited from previ- 
ous unsuccessful attempts to cure the dis- 
ease. Dr. Robert Koch, the discoverer of 
the tubercle bacillus in 1882, in an experi- 
ment he made a few years later believed 
he had obtained evidence that the disease 
could not be transmitted from cattle to 
man. If that were true why worry about 
the milk of tuberculous cows. Koch’s 
statement precipitated a hot battle in the 
bacteriological camp in which he came off 
loser. But the idea had taken root in the 
minds of many physicians who lent their 
authority in support of those dairymen 
who opposed the testing of their cows. 

Determined resistance, backed up with 
threats of violence was offered in Pennsyl- 
vania, South Dakota, California and Iowa. 
In Iowa the objectors called a general 
meeting. Dr. J. A. Myers reported that 
a member of a farmers’ organization urged 
the dairymen “carry your pitchforks to 
Des Moines. I dare the militia to lay 
hands on you fellows. If that should hap- 
pen there will be a revolution and 100,000 
farmers will be in Des Moines next morn- 
ing to clear out the State House.” The 
embattled farmers of Iowa received per- 
haps more publicity than any other group, 
but individuals here and there gained 
considerable notoriety by their antics be- 
fore the tuberculin brain-storm subsided. 

The urgency of pushing the program 
forward with all possible speed called for 
patience and diplomacy on the part of 
Dr. Mohler, his staff and a corps of offi- 
cial and private veterinarians. Together 
they smoothed the ruffled feathers of the 
opposition, explained the nature of the 
disease, the purpose of the campaign in 
detail, and the benefits to flow from it to 
the dairyman and to the milk consumer. 
But even all their efforts might have come 
to naught if the tuberculin had not given 
evidence of its reliability and accuracy 
beyond dispute. 
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This diverting episode in the early his- 
tory of the campaign had one beneficial 
effect that greatly facilitated the progress 
of the work from that day to this. All 
doubt of the accuracy of the test and of 
the intentions and scientific competence 
of the men in charge of the crusade dis- 
appeared. That eliminated one hurdle in 
the pathway to victory. 

There was still a lingering doubt in the 
minds of most physicians as to the bear- 
ing of the work on human health. Dr. 
Charles H. Mayo, however, and a few 
other prominent medical men came out 
strongly for the continuance of the cam- 
paign. Gradually opposition broke down 
as specific evidence accumulated to prove 
the bovine origin of a considerable per- 
centage of the cases of tuberculosis in 
man. 

Thus during the long and often dis- 
couraging struggle constant efforts were 
directed toward educating the public in 
the methods and ultimate aims of a sci- 
entific crusade for healthy cows and sani- 
tary milk. 

The men who had carried forward this 
unparalleled sanitary campaign for 25 years 
during which over 265,000,000 tests were 
made, often covering 25,000,000 cows in a 
single year, gaining control of disease that 
had been a veritable scourge of the dairy 
industry and the direct source of four to 
fifteen percent of tuberculosis in human 
beings, could rightly speak with authority 
on the subject while without undue boast- 
fulness calling attention to the bearing of 
the results on various domains of human 
economy. 

With the slaughter of all reacting cows 
and the consequent elimination of just so 
many different sources of further infec- 
tion, (the number to date exceeds 4,000,- 
000) it was noted that from 1917 the per- 
centage of cases in man declined corre- 
spondingly. At one time whole hospital 
wards were filled with tuberculous chil- 
dren, pitiable victims of contaminated 
milk from diseased cows. Fortunately 
such sights are no longer to be seen. Chil- 
dren are particularly susceptible to the 
infection and the disease runs a more 
rapid and more often fatal course than 
when acquired in later years. About half 
the cases of tuberculosis in human beings 
traceable to infected milk take the pul- 
monary form, but children are more likely 
to be afflicted in the bones, lymph glands 
and intestines. 

The problem of a safe milk supply re- 
ceived expert attention from another di- 
rection by the Bureau of Animal Industry. 


It was found that milk may be rendered 
perfectly safe to drink by pasteurization 
if in that process it is heated to a temper- 
ature of 145 deg. F. for 30 minutes. All 
tubercle bacilli are surely destroyed by 
such treatment. But in many instances 
the pasteurization apparatus was not in 
perfect order and failed to develop the re- 
quired temperature. Pressure was at 
once brought to bear in correcting such 
deficiency. 

Following those disclosures a survey of 
market milk supplies to determine what 
percentage of it was actually pasteurized 
at all in towns and cities of various sizes 
showed that about 25 percent is pasteur- 
ized in towns of 1,000 to 2,500 people, 41 
percent in towns of 2,500 to 5,000, 49 per- 
cent in places of 5,000-10,000, 58 percent 
in places of 10,000 to 25,000, 73 percent in 
cities of 25,000 to 100,000, 86 percent in 
cities of 100,000 to 500,000 and 96 percent 
in cities of 500,000 or more. 

Apparently somewhat more than 2,000,- 
000 milk consumers . are still unprotected 
from infection by reason of the lack of 
facilities for pasteurization. There is 
room for improvement in that direction, 
particularly since it has been calculated 
that loss of working time and cost of 
medical treatment due to milk-borne dis- 
eases alone run beyond $2,800,000 annu- 
ally. Incidentally our veterinarians called 
attention to the consideration that if not 
a single cow or goat or any other animal 
whose milk is used for food were tubercu- 
lous, it would still be advisable to pas- 
teurize milk. We need only remind our- 
selves that the so-called Bang’s disease of 
cattle, the cause of the treacherous undu- 
lant fever in man, is yet quite prevalent, 
though the Bureau of Animal Industry is 
already on its trail with an organized 
campaign of total war. Speaking only 
for myself, after watching the processes 
of milking, handling, cooling and bottling 
milk I should always prefer to have it 
pasteurized for the simple reason that 
there are so many chances along the way 
from the cow to the bottle for some un- 
lovely bacteria to gain entrance unno- 
ticed. 

The private family cow has often 
brought disaster to those who drank her 
milk without pasteurization. There was 
the notorious case of a cow that trans- 
mitted tuberculosis to all the seven chil- 
dren of the family as well as to her calf 
and to a venturesome pig that poached 
upon the calf’s domain. The family was 
loath to believe their cow to be the cul- 
prit. She hadn’t recently associated with 
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other cows. Yet she was in an advanced 
stage of tuberculosis, the udder being lit- 
erally riddled with the disease. 

Dr. J. A. Myers who followed the eradi- 
cation work in cows was able to announce 
authoritatively that 50 percent of cases 
of tuberculous glands in man were due to 
infection from cattle and that fully half 
the cases of lupus skin ulcer in man were 
of bovine origin as well as at least 20 per- 
cent of the infection in the bones and 
joints in man. These forms of the disease 
in human beings show a significant decline 
since the inception of the campaign with 
dairy cows. Evidence in this direction 
couldn't easily be missed in the case of 
such a conspicuous deformity as the hunch 
back condition most of which was caused 
by infection of bovine source in the bones 
of the spinal column. 

As evidence of the benefits of the cam- 
paign accumulated on every hand the 
movement gained momentum. News 
spread from the areas that had been 
cleaned up and pronounced free from tu- 
berculosis. No more sick cows for me 
became the motto of the farmer. In buy- 
ing cows to replace those that had been 
slaughtered he required a certificate of 
inspection and tuberculin test with every 
cow. 

Rivalries between counties arose in a 
free for all race for the cherished certifi- 
cate of accredited status as free from the 
dread plague. And when a county was 
added to the rapidly expanding clean ter- 
ritory, public meetings were held for jubi- 
lation over the joyous event. Not alone 
the dairymen rejoiced for whom the bene- 
fits of the campaign ran up to millions of 
dollars. But milk consumers, especially 
the parents of young children, and the 
public generally caught the contagious en- 
thusiasm of the veterinary inspectors who 
after patiently testing millions of cows 
year after year could now see the goal 
within reach. An occasional disbeliever 
bobbed up and heatedly maintained that 
man had nothing to fear from the milk 
qf diseased cows. Even Senator Carter 
Glass joined that little chorus with his 
booklet on 'The Tale of Two Heifers.” 
But these voices were drowned out in the 
cheers of the accredited counties waving 
their certificates of cleanliness. 

As the movement swept irresistably on- 
ward, reinforced at every step by the vol- 
untary assistance of farm organizations, 
women's associations, county and state 
health agencies and leading medical au- 
thorities, it could no longer he confined 
within the bounds of its original purpose 


to eradicate ^ tuberculosis among dairy 
cows. The idea itself was contagious. 
The first goal having been reached, where 
do we go from here was the query. 

The answer was not far to seek. It 
began to take shape in the formulation of 
an all-embracing crusade for the total 
eradication of tuberculosis in man, cattle 
and other animals. _ Tuberculin was tried 
as a test for detecting the disease in man 
but was soon rejected because it some- 
times caused a flare-up of the infection in 
those who were already victims of the 
plague. But on an X-ray film the slight- 
est beginning of a tubercle in the lungs 
\yas recorded. Not only at induction sta- 
tions were millions of young men X-rayed 
and all cases of tuberculosis segregated, 
but workers in war plants were similarly 
tested. 

Two years ago the Civil Service Com- 
mission began subjecting to X-ray tests 
all newly appointed Federal employees in 
the District of Columbia and the test has 
been extended to include all Federal em- 
ployees in Washington. The idea took 
wings and spread to private corporations. 
The American Brake Shoe Company, for 
example, with 59 plants in 23 States and 
Canada, began X-raying the chest of ev- 
ery employee, the results of the tests be- 
ing communicated to each individual, 
with recommendation in positive cases 
that the family physician be consulted. 
This practice is extending in all directions 
throughout the country. 

The wider the adoption of the X-ray 
test became, the more encouraging were 
the results of its application. The un- 
usual susceptibility of young children to 
tuberculosis and the high mortality rate 
among them had for long been the despair 
of practicing physicians. But heretofore 
the disease could not be detected till so 
far advanced that a cure was always 
doubtful. By X-ray the infection could 
be caught at its very beginning, and ex- 
perience demonstrates that prompt hos- 
pital treatment saves a large percentage 
of such cases. In fact for all ages the 
earlier the diagnosis the shorter the treat- 
ment required, the lower the death rate, 
the smaller the likelihood of spreading the 
infection and the less the economic loss to 
the individual in enforced rest and long 
medical treatment. 

Heretofore doctors had been seriously 
handicapped in that tuberculous patients 
came to them for treatment only after 
pronounced symptoms had developed and 
the best chance for a cure had passed. 
For tuberculosis when once developed far 
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enough to show recognizable symptoms is 
a protracted disease at best. Even after 
a cure the patient may not always safely 
go back to his former line of work which 
perhaps caused the infection in the first 
place. He must often find new work and 
overcome the fear and ostracism of his 
community. Much of the human wreck- 
age left in the wake of a tuberculosis in- 
fection discovered too late was therefore 
beyond redemption. 

Here again were lessons to be drawn 
from the work on dairy farms. In clean- 
ing up infected premises the popular be- 
lief in fresh air and sunshine received 
substantial verification. The tubercle 
bacillus may live and thrive a long time 
in filth, but when exposed to fresh air and 
sunshine in the open it has only a short 
shrift. 

As was the case with the progress of the 
campaign in cleaning up dairy herds, so 
with the incipient concept of a national 
fight against human tuberculosis the first 
operations were on a small scale or to 
meet specific emergencies. Some States 
were far ahead of others in tackling the 
problem. Minnesota has been in the van- 
guard for many years. Forty civic agen- 
cies in that State, according to Dr. E. A. 
Meyerding, in cooperation with local phy- 
sicians had reduced the death rate from 
tuberculosis by 75 percent since 1907. 
Minnesota was the first to adopt the ac- 
credited herd plan for control of bovine 
tuberculosis, and now heads the list of 
States with a project of State- wide con- 
trol of the disease in man. For accredita- 
tion counties must show a death rate below 
10 per 100,000 population. Ten counties 
are already on the honor roll. The Health 
and Tuberculosis Association of St. Louis 
County in 1943 began X-ray examination 
of every person in the county. Other 
counties are not far behind. The com- 
plete eradication of tuberculosis within 
the State is confidently announced as to 
be expected within 10 years, perhaps 
sooner. 

In view of the favorable results from 
the prompt treatment of tuberculosis 
made possible by X-ray tests and the cor- 
dial cooperation of the public as these 
new methods became known, it was not 
surprising that a general demand was 
manifested for the consolidation of these 
efforts into a Federal agency to carry the 
movement for the emancipation of man 
from the incubus of tuberculosis into ev- 
ery community of the 48 States. 

Congress soon yielded to the pressure 
for the creation of such an agency. In the 


Public Health Service Act of July 3, 1944 
provision was made for the establishment 
of a Tuberculosis Control Division with 
an appropriation of $10,000,000 to “de- 
velop more effective measures for the pre- 
vention, treatment and control of tuber- 
culosis." Dr. Herman E. Hilleboe has 
been named chief of this Division. For 
the future the program involves X-raying 
the entire population, periodic re-exami- 
nations of persons with latent or inactive 
tuberculosis, treatment of active cases 
and isolation of “open" pulmonary, cough- 
ing cases. While the immensity of the 
task is not underestimated Dr, Hilleboe is 
confident that “with the Public Health 
Service, State health authorities and the 
National Tuberculosis Association and its 
affiliates working side by side in a joint 
enterprise, a national program can be 
carried out that will not only bring tu- 
berculosis under control but will eradicate 
it." 

And the end is not yet. At its last an- 
nual meeting the American Medical As- 
sociation passed a resolution urging the 
creation of a National Department of 
Health with full cabinet status. Whether 
or not that would be the best solution of 
the matter it is too early to say, but it 
may be taken as another straw in the 
wind indicating the vitality and persua- 
sive potency of the idea behind the move- 
ment to exterminate bovine tuberculosis. 
As that campaign neared completion 
it took on a somewhat different char- 
acter. A large percentage of the dairy- 
men became so thoroughly convinced of 
the soundness of the tuberculin test and 
the importance of possessing a clean herd 
of cattle that they voluntarily employed 
private veterinarians of recognized stand- 
ing to make periodic tests of their nows, 
thus relieving the Federal authorities of a 
considerable part of the burden. Perhaps 
a similar development will take place in 
the battle with human tuberculosis. In 
800,000 cases X-rayed by the Public 
Health Service 62 percent were in the be- 
ginning ‘stage when cure is almost certain 
with good care, whereas in the past only 
10 percent of the patients who presented 
themselves for treatment were in the early 
state of the disease. As the movement 
sweeps on in its course, especially if ac- 
companied with a vigorous educational 
campaign, parents may include an annual 
chest X-ray test of their children as a reg- 
ular feature of the family health program. 

But tuberculosis is on the way to its 
final exit. Twenty-two States already 
have officials on full time in their set-up 
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for control of tuberculosis. The Public 
Health Service has established consulta- 
tion offices for private industries in 38 
States to assist them in the prevention 
and treatment of tuberculosis among their 
employees. 

And while trying to visualize the extent 
of popular interest in better health it 
should be borne in mind that with the 
eradication of bovine tuberculosis the 
Bureau of Animal Industry has not left 
the field of battle. There are hogs and 


and eat our pork sausage and chicken 
livers in comfort and confidence. 

That happy day may not be so far off. 
The Bureau of Animal Industry with its 
large corps of veterinarians in active co- 
operation with dairy and other livestock 
and poultry associations, county agents 
and private veterinarians in every coun- 
ty in the land is hot on the trail of any 
remaining cases of tuberculosis in cattle, 
hogs and poultry. 

And now comes the gargantuan project 



HOGS MAY BECOME INFECTED BY RUNNING WITH CATTLE 


poultry to consider. Human beings, 
cattle and hogs down through the cen- 
turies have been busily transmitting the 
infection to one another in an unending 
sequence of losses and tragedies. It is 
comforting to know, however, that the 
eradication of the disease in any one of 
the four species of carriers renders it cor- 
respondingly easier to put an end to the 
trouble in the other three. Fortunately 
the disease in hogs and chickens is largely 
confined to the central corn belt where 
these animals associate closely with cattle 
and may have become infected from the 
excretions of tuberculous cows. 

When the last tuberculous cow walks 
down the chute to the oblivion of the 
slaughter house, hogs and chickens may 
frolic about the farmstead without fear of 
tuberculosis and we may drink our milk 


of the Public Health Service, armed with 
authority and $10,000,000 a year to be 
used in cooperation with State, county 
and local health associations and practic- 
ing physicians for the control and ulti- 
mate elimination of tuberculosis in man. 
A score of years ago it would have ap- 
peared quixotic to expect even such an 
army of trained crusaders to reach their 
goal in any short span of years. 

But meanwhile new techniques of com- 
bating tuberculosis have been devised. 
Tubebrculin and the X-ray film as means 
of detecting the disease have been refined 
to an almost perfect accuracy and de- 
pendability. New and more efficient cur- 
ative treatments have been elaborated. 
But the most hopeful sign of all is the 
willing cooperation of the public after a 
long struggle with suspicion and opposi- 
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tion. Now people gladly come to be 
X-rayed because they want to know the 
truth about their condition of health. 
And they come in time to make recovery 
from a possible recent infection a matter 
of short duration with a minimum of ex- 
pense or loss of time. Likewise farmers 
recognize that it is to their interest to 
have every tuberculous cow detected and 


disposed of in fairness to all concerned. 
Perhaps the hope expressed in Minnesota 
of reaching the goal within ten years is 
not too optimistic. Government agencies 
started the movement. The people have 
decided to finish it. It’s a job for each 
one of us. Health is a personal matter 
that comes home to roost on the bed post 
every night. 


INSECTICIDES 


DDT, now manufactured extensively 
by several firms, has proved to be almost 
unbelievably effective against mosquito 
wigglers even in a dilution of one part 
per 100,000,000 in ponds. Even dusted 
by means of airplanes it may exterminate 
mosquitoes. Against various other insects 
it is equally effective. But the early pub- 
licity it received as being quite harmless 
to man and other animals has proved too 
optimistic. Entomologists now caution 


against its indiscriminate application. It 
is poisonous to man if the powder accu- 
mulates on fruit and if used in a whole- 
sale manner it kills bees and various other 
useful insects. 

Pyrethrum production Is an important 
industry in Kenya Colony, east Africa, 
with an annual output of 3000 tons. In- 
creased demand for this product has led 
to larger plantings in various parts of 
Latin America and elsewhere. 


PALM OIL 


About 25,000 tons of this oil is im- 
ported yearly for use in food and soap 
manufacture and unguent for hair and 
skin. The chief centers of production are 
West Africa and Malaya. An extensive 


use for palm oil is also found in tin man- 
ufacture. The oil prevents rust and tar- 
nish of tin plates. It is rubbed from tin 
plate with bran and the resulting mixture 
is used for cattle feed. 


MILK GOATS 


Numerous tests of the properties of 
goats’ milk have been made at the New 
York Experiment Station, Johns Hopkins 
University, Beltsville Research Center 
and elsewhere. In general it has been 
found that the milk is characterized 
chiefly by the small size of the fat glob- 
ules. On this account the cream does 
not rise by standing but remains rather 
evenly distributed through the milk. In 
a series of feeding tests with infants at 
Johns Hopkins “No essential differences 
in health, general appearance and well 
being of the infants were observed be- 
tween those fed on the milk of Jersey or 
Holstein cows and goats’ milk.” Many 
special cases however, have been reported 
in which children that did not thrive on 
other food showed marked improvement 
on a diet of goats’ milk. 

Analyses made at the Beltsville Re- 
search Center showed a lower percentage 


of total solids, fat, protein and milk sugar 
in goats’ milk than in the milk of Jerseys 
or Holsteins. No significant differences 
were found between goats’ and cows’ milk 
in the percentage of lime, iron, phosphorus 
and copper. Goats’ milk in tests at Johns 
Hopkins contained less vitamin A. and 
more vitamins B x and G. than did Jersey 
milk. 

In the Beltsville experience with goats 
three quarts a day is considered an excel- 
lent yield. But the yield varies greatly 
according to the breed and conditions 
from two quarts a day up to a record of 
4162 Lbs. in nine months by a doe of the 
Saanen breed in California. The demand 
for goats’ milk is gradually increasing, one 
reason being that goats are rarely affected 
with tuberculosis, a matter of much im- 
portance in the feeding of infants, and 
another being the usual sturdiness of 
goats. 



APPENDIX 


493 


COTTON 


Looking ahead with cotton implies a 
preview of a revolutionary change of 
scene. The practical mechanical cotton 
picker is in the field at last. With the 
motorized picker in the old South and the 
stripper in the western part of the cotton 
belt, hand picking will gradually be rele- 
gated into the class of scythes, ox-carts 
and hansom-cabs. Last season on many 
commercial cotton plantations all opera- 


King Cotton by stem competition both 
abroad and at home. Several foreign 
countries are raising cotton considerably 
below the cost of production in the 
United States or at least below the Amer- 
ican cotton price. At 20 or 25 cents a 
pound our cotton can’t compete in for- 
eign markets. Nor is competition met 
alone on the world market. At home cot- 
ton must compete with nylon, rayon, 



MECHANICAL COTTON PICKER IN OPERATION 


tions from planting and thinning to pick- 
ing were done by machine. 

Ultimately this development may be 
expected to displace 4,000,000 or more 
negro and white share-croppers at pres- 
ent on small cotton farms. That in turn 
will present a problem of unemployment 
and necessitate the absorption of these 
farmers into industrial occupation in the 
South or North. 

Not only is cotton production destined 
to be mechanized but cotton is already 
migrating westward. This shift to the 
west means less cotton in the old South 
and increasing acreages in Texas, Arkan- 
sas, Oklahoma, Arizona, New Mexico and 
California. This migration is forced upon 


soylon, vinyon, casein fiber and other 
synthetics. It seems doubtful whether 
cotton can hold a price above 8 or 10 
cents a pound in open competition, with 
its rivals. These fibers are making good 
in every use in which cotton is adapted. 
About 20 per cent of motor tires are 
made with rayon. For bagging paper is 
a strong rival, and also for facial tissues, 
napkins, towels, etc. For bags it’s a close 
race between cotton, jute and paper. 

In this contest cotton has been losing 
in recent years for several reasons. Cot- 
ton farms are in most cases too small for 
economic operation. This fragmentation 
of our cotton area into tiny patches 
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makes it practically impossible to raise 
the grade or cleanliness of the fiber. The 
trash is not excluded. The cotton is too 
often not picked before it suffers damage 
from rain. And the better grades are not 
always kept separate. For these and other 
obvious reasons the grade of American 
cotton has been tobogganing downward 
since 1930. 

The present outlook is in favor of plan- 
tations rather than small farms. The 
variety to be planted and the cultural 
details of growth and harvesting may 
then be better standardized. 

For a long time, probably indefinitely, 
good cotton land will naturally stay in 
cotton. But much land now in cotton 
will go for use as pasture, food crops for 
man and feed crops for live stock. We 
have already reached a point where pop- 
ulation pressure on this cultivatable land 


areas is being keenly felt. From now on 
we may have to curtail the acreage of 
cotton and tobacco in order to step up 
food production for our growing popula- 
tion. In fact within the cotton belt 
proper about 8,000,000 acres have been 
taken from cotton production for use in 
raising food. It is already hard to justify 
the use for growing cotton of any land 
not capable of yielding a bale or better 
per acre. Cotton in plantation size areas 
and on fertile land will be in position to 
weather the ups and downs of economic 
cycles and to hold the rank of a major 
farm crop as heretofore. 

Some of the poor, eroded sidehill 
patches where a bare existence is eked out 
by a share cropper with a quarter or half 
bale of cotton may well be used in pro- 
ducing pulp wood, fuel and other forest 
products. 


REDWOOD BARK 


Among the unique attractions in Cali- 
fornia the giant sequoias or redwoods are 
certain to Be remembered by every visitor 
in that state. Redwoods as forest patri- 
archs and as sources of high grade lumber 
are sufficiently familiar. But recently a 
practical use for the bark has been found. 
On the oldest trees the bark may be eight 
to twelve inches or more thick. The mere 
fact that many redwood trees have 
weathered the winds and storms for 4,000 
to 5,000 years during which untold sur- 
face fires have raged over the forest floor, 
demonstrates that this bark is highly fire- 
proof. It not only resists heat and cold 
but is also almost completely impervious 
to water and is not subject to rot though 
it may lie on the ground indefinitely. 
Huge piles of the bark had accumulated 
near the saw . mills. 

Other virtues in addition to its resist- 
ence to fire, water and decay have been 
found. The bark contains an antiseptic 
property that protects it against the at- 


tacks of termites, borers and other insects 
as well as against all manner of fungus and 
bacterial diseases. For these reasons the 
bark is ground or shredded and used as a 
soil amendment. It serves perfectly to 
loosen heavy clay soils while not in any 
way interfering with water drainage. 
The bark in fact does not absorb water. 
It’s therefore the best means of improving 
the physical condition of sticky alkaline 
or adobe soils. Sudden changes of heat 
or cold are also softened in their effects 
upon delicate plant roots. The ground 
bark does not become soggy or sink into 
the lower layers of the soil like leaf mold 
and peat moss. Nor is it easily displaced 
or washed away like sand. Moreover its 
presence in the soil prevents the develop- 
ment of various diseases that affect gar- 
den and other crops. Scattered about the 
base of rose bushes it is a preventive of 
even such a trouble as black spot which 
has been almost the despair of rose grow- 
ers. 


SILK 


In Mineral Wells, Texas, what appears 
to be a promising silk industry was re- 
cently started. Already 70,000 mulberry 
trees are supplying leaves for the silk 
worms hatched from millions of eggs. A 
new silk-reeling machine enables one 
worker to reel as much silk as twenty 
Japanese by their hand methods. Reel- 
ing the silk filaments from the cocoons has 


heretofore been the most tedious, labor- 
consuming process in the silk industry. 
There seems to be adequate financing for 
the project, and with the probable ex- 
pansion of the enterprise opportunity for 
employment will be furnished for thou- 
sands of workers. Hosiery and other fin- 
ished silk products are flowing into trade 
from the mills. 
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EAT POISON 


A product first developed by the Du 
Pont Co., and recently used extensively 
by Drs. C. P. Richter and John Emlen of 
Johns Hopkins University is rapidly fatal 
to rats even in the minutest quantities. 
This powder is alpha naphthyl thiourea, 
antu for short. Dusted in the runways or 
burrows of the rats it irritates their skin 
and the rats lick it off with fatal results. 


Rats are suspicious of most poisoned 
baits and may not eat them. But antu 
obviates that disadvantage. 

About two-thirds of the City of Balti- 
more has been freed of rats. Several 
whole blocks have been completely de- 
ratted and the pests do not come back. 
Hence it appears that a city may be 
cleaned up block by block. 


THE AIRPLANE AS A FARM MACHINE 

About 80 percent or 130,000 acres of percentage of ger mina tii 
the rice land of California is seeded from Planes find inereasin 
the air with excellent results. As the rice spreading insecticides 
approaches maturity planes may be used From 300 to 500 acres 
as scarecrows to keep seed-eating birds dusted by one plane, 
away by flying low over the fields. mirably done by plane; 


! ■**. r . 
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AIRPLANE USED IN FIGHTING FOREST FIRES 


Western grazing lands are being reju- the detection of fires in forests and drop- 

venated by range grass seed sown from ping parachuters as fire fighters. Finally 

planes. Thousands of acres are thus cov- in case of emergency farm accidents 

ered in a few hours and this operation planes are of most timely importance in 

may be timed to take place just before a hastening medical help to farms and 

forecast rain, in that way insuring a high carrying the injured to hospitals. 


RAMIE 

Hope has been reawakened that the fornia, Louisiana and Mississippi. If the 

future of ramie may be opened wider by machinery for economically extracting 

claims for a new invention of a machine the fiber proves satisfactory the area of 

for separating and degumming the fiber, ramie may be considerably extended in 

There are at present only about 25,000 the Everglades and elsewhere along the 

acres of the crop mostly in Texas, Cali- Gulf Coast. 
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SUGAR CANE 


One of the chief labor items in raising 
sugar cane is the cost of cutting the cane. 
The stalks of most varieties of cane lodge 
in various directions, the lower joints 
often nearly fall on the ground. Under 
such conditions the tangled mass of stalks 
made mechanical harvesting a difficult 
problem. In fields of the erect-standing 
varieties of cane grown in Louisiana and 
Florida a recently perfected harvester has 
given satisfactory results. 

Cuba increased its sugar production 
from 2 , 700,000 short tons of sugar in 1941 
to 5,500,000 in 1944, without the installa- 


tion of any new machinery or any sub- 
stantial request for fertilizers; that means 
without having to draw against the com- 
mon resources of the United Nations. 
And though two successive droughts re- 
duced somewhat the 1945 and '46 crops, 
Cuba is ready to equal or surpass the 
figure of 1944 in 1947 and '48. When all 
other sugar sources failed, Cuba was able 
to duplicate its production and to supply 
the world with more than 25% of its con- 
sumption at stable prices far below those 
prevailing in the world market. 


FARM REAL ESTATE 


At all times, between wars as well as 
during wars, there is as much speculation 
in the business of farming as in other in- 
dustries or in the stock market. And this 
constant speculation bears directly upon 
the price of farm land. Since the begin- 
ning of the second World War as argued 
by the U. S. Department of Agriculture, 
“prices for farm commodities have 
doubled, in contrast to an increase of 
about one-fourth for other commodities. 
There is no reason for a permanent re- 
alignment on these levels. Because of an 
expansion in the capacity of agriculture 
to produce, and the time’ required for con- 
traction a less favorable relationship com- 
pared with prewar times is quite possible. 
A more balanced relationship may in- 
volve a substantial downward adjustment 
in agricultural prices." 

The price which the prospective buyer 
of farm land may pay, be he a farmer or 
a nonfarmer, with reasonable hope of a 
profitable return on his investment de- 
pends of course on the price of farm prod- 
ucts. Not, be it remembered, on the 
prevailing price at the time of purchase 
but on the average price received, say, 
during the previous decade and the prob- 
able trend of prices for the next ten years. 

That is an easy statement to make but 
exceedingly difficult to follow in practice. 
That's where the real excitement in agri- 
cultural planning comes into focus. It's 
a guessing game, no less a gamble than 
betting on the ups and downs of the stock 
market. Astronomers can predict when 
tw r o planets will be in conjunction a hun- 
dred or a thousand years hence, and with 
an exactness correct to the split second. 
The heavens operate on a fixed schedule, 
not so farm prices. 


To prognosticate in agriculture is a 
very precarious undertaking. Here we 
have to deal with a score or more of im- 
portant factors, mostly not under human 
control, constantly moving under the im- 
pact of interaction among themselves. 
The weight of these factors changes from 
day to day and the rate of change varies 
with the season or quite unexpectedly. 
Moreover events in India, China or Ar- 
gentina may upset the wisest calculations 
when all is quiet on the Potomac, or the 
Mississippi or the Rio Grande. 

Farmers have been buying more land 
recently, nearly two-thirds of recorded 
purchases being made by farmers, and 
one-half of the sales for cash. About 10 
percent of the sales are resales of farms 
bought only a year or tw r o previously. 

The factors and trends involved in the 
determination of farm land prices have 
been discussed by M. M. Regan, A. R. 
Johnson and F. A. Clarenbach of the 
U. S. Department of Agriculture as fol- 
lows: — 

“Land values in the longer post-war era 
wall depend chiefly upon three factors: 
(1) Farm prices and incomes; (2) land 
earnings; and (3) interest and capitaliza- 
tion rates. There are, of course, a multi- 
tude of other forces that have an effect 
on land values: The general employment 
status, credit systems, domestic and for- 
eign trade, monetary and tax policies, and 
changes in population. The govern- 
mental programs directly affecting agri- 
culture such as crop control, conservation 
and flood control, surplus crop marketing 
and nutrition programs, settlement and 
land-development projects, tenure im- 
provement, farm credit, and price-support 
efforts, all have a bearing on the land 
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market. Likewise the advances made in 
livestock and crop production through 
improved practices, use of fertilizers, and 
other technological improvements; use of 
agricultural products in industry; and 
changes affecting the costs of furnished 
materials and equipment needed in farm- 
ing, cannot be overlooked. 

“Many items in this partial list are 
highly interdependent and they show 
clearly how difficult it is to indicate the 
outlook for land values with any assur- 
ance. Yet buyers and sellers and bor- 
rowers and lenders are daily 'predicting’ 
future farm prices through sales, apprais- 
als, and loans. Although few would ad- 
mit making such forecasts, farmer-buyers, 
investors, and all those other than short- 
run speculators must expect either several 
more high-income years or a longer-run 
level of farm incomes higher than those 
of 1910-14 or 1935-39 — or they would not 
be purchasing land. 

“In most of the important agricultural 
areas of the country, values are now sub- 
stantially above the levels likely to be 
maintained by farm-commodity prices 
equal to those of 1935-39. In most States 
where values have increased as much as 
50 percent from the beginning of the war, 
a farm-product price and land-income 
structure approaching that of the 1925-29 
period would probably be required to 
maintain present levels. 

“Under the rather optimistic assump- 
tion that the present general price level 
and reasonably full employment will be 
maintained, what are the probabilities of 
future farm-product prices and land earn- 
ings being as high as in the 1925-29 
period? Several considerations point to- 
ward the probability that prices of farm 
commodities will be lower in relation to 
other prices and that a lower share of 
farm income will go to land. Since the 
beginning of the war, prices for farm 
commodities have doubled, in contrast to 
an increase of about one-fourth for non- 
agricultural commodities. There is no 
reason why the war should cause a per- 
manent realignment in price relationships, 
on these levels. As a matter of fact, be- 
cause of the expansion in the capacity of 
agriculture to produce and the time re- 
quired for contraction, a less favorable 
future relationship, compared with pre-war 


times, is entirely possible. Even though 
present general price levels were main- 
tained, . a more balanced relationship 
might involve a very substantial down- 
ward adjustment in agricultural prices. 

“Even with reasonably full employ- 
ment, the likelihood of an agricultural 
surplus problem at some time shortly fol- 
lowing the war cannot be dismissed. This 
could happen despite foreign trade 
policies or broad nutritional programs 
that may be undertaken. It now seems 
that agriculture will enter the post-war 
period with a substantially higher acreage 
in cropland than will be required even 
under highly favorable conditions of de- 
mand. 

“Many technological improvements that 
increase production have the effect of in- 
creasing the supply of land. Some 
further increase in the supply of land 
may be obtained through the use of fer- 
tilizer, irrigation, drainage, and clearing 
practices. Some of the possibilities for 
substituting nonagricultural for agricul- 
tural commodities in certain industrial 
and manufacturing uses will become more 
apparent as a result of the war. Farm- 
operating costs and returns to labor and 
management are likely to be higher than 
in the pre-war period. Such develop- 
ments tend to reduce prices for agricul- 
tural commodities and returns to land. 

“Except for the possibilities of a further 
substantial reduction in the general pur- 
chasing power of money or lower capital- 
ization rates in the years following the 
war, there is little in the long-run out- 
look that would justify expecting land 
values for the country as a whole to be 
as high as, or any higher than, those pre- 
vailing in the summer of 1944. Some up- 
ward adjustment in a few areas may be in 
prospect, but in most States land values 
appear to be at or beyond the levels likely 
to be maintained in the longer post-war 
period. 

“In the event that general commodity- 
price levels are not maintained and in- 
dustry operates at substantially less than 
full capacity, material downward adjust- 
ments in prices of agricultural products 
would be expected. If the general price 
level should fall to that of 1935-39, farm 
land values would also tend to approxi- 
mate their 1935-39 averages.” 
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Aberdeen-Angus cattle, 257 
Abortion in cattle, 276 
Acer saecharum, 466 
Acid phosphate, see Superphosphate 
Aconite, 379 
Acorns for swine, 347 
Acre-feet, see Irrigation 
Actinomycosis in cattle, 277 
African geese, 410 
Africander cattle, 258 
Age and rate of gain in cattle, 265 
Age and teeth in horses, 322 
Agricultural Colleges, 445 
list of, 475 

Experiment Stations, 445 
Agriculture, profession of, 3 
Agropyron cristatum, 49 
Agrostis canina, 46 
Air treatment for milk fever, 279 
Aleurites fordi, 245 
moluccana, 246 

Alexandrian clover, see Berseem 
Alfalfa, 5-9 
area, 5 

as honey plant, 448 
dodder on, 9 
feeding value, 8 
for sheep, 367 
swine, 342, 353 
harvesting, 7 
hay for dairy cows, 291 
horses, 327 
steers, 270 
maturity of, 8 
pasture for sheep, 367 
root rot, 9 
seed production, 8 
silage, 301 
soils for, 6 
water requirements, 7 
Alkali and drainage, 421, 439 
kinds of in soil, 438 
soils, 438 

Alligator pear, see Avocado 
Almond, 171, 172 
Aloe, 379 

Alopecurus pratensis, 51 
Alteratives, 379 
Amelanchier Canadensis, 233 
Ammonium sulphate, 424 
Andropogon halepensis, 50 
provincialis, 47 
scoparius, 47 
Angora cats, 451 
goats, 377 

Angoumois grain moth, 121 
Angus cattle, 257 
Anthracnose of eggplant, 141 
raspberry, 232 
Anthrax in cattle, 276 


| Anthyllis vulneraria, 114 
I Antiseptics, 379 
Ants, 446 

and plant lice, 446 
white, 191 
Aphis, see Plantlice 
Apiaries, see Bees 

Apoplexy, parturient, see Milk fever 
Appetite, loss of, 273 
Apples, 172-180 
cider, 177 

fertile and sterile varieties, 173 
for cows, 297 
swine, 353 
grafting, 175 
maggot, 179 
marmalade, 177 
pruning, 177 
spraying, 178 
varieties, 175 
vinegar, 177 
Apricot, 181, 182 
enemies, 182 
Arachis hypogaea, 73 
Areca nut, 379 
Arid land, see Irrigation 
Arsenate of lead, 235 
Arsenic, 379 
Artichokes, 60 
for cows, 297 
horses, 328 
swine, 344 
Jerusalem, 60 
Ashes as fertilizer, 425 
for swine, 345 
Asimina triloba, 213 
Asparagus, 126-128 
beetle, 128 
culture, 127 
rust, 127 
Asses, see Jacks 
Atriplex semibaccata, 89 
Avena sativa, 69 
Avocado, 182, 183 
Ayrshire cattle, 283 

Baby beef, 262, 263 
Bacillus alvei, 451 
amylovorus, 221 
pluton, 451 
Bacon, firm, 356 
soft, 355 

Bacteria in milk, 309 
Bait, poisoned, 238 
Bald barley, 10 

Banding trees against insects, 237 
Bang’s disease, 276 
Barbarea vulgaris, 139 
Barbasco source of rotenone, 234 
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Barley, 9-12 
area of, 9 
for cows, 305 
feed, 10 
horses, 325 
malting, 10 
sheep, 369 
steers, 267 
swine, 347 
history of, 9 
seeding, 11 
varieties, 11 
Bams for cows, 309 
Barnyard manure, 427 
Barrows vs sows, 346 
Beans, 128 
acreage of, 12 
beetle on, 128 
culture, 13 
field, 12-14 
for horses, 325 
steers, 267 
harvesting, 13 
lima, 128 

straw for sheep, 367 
varieties, 12 
Bees, 446-451 
diseases, 450 
feeding, 450 

for pollination, 233, 446 
hives, 449 
moth, 451 
plants, 447 

seasonal moving, 450 
swarming, 449 
varieties, 448 
wax, 450 
wintering, 449 
Beets, 128, 129 
for cows, 297 
Beggar weed, 65 
Belgian hares, 470 
Beneficial insects, see Parasites 
Bent grass, 46 
Berkshire hog, 339 
Bermuda grass, 46 
hay for cows, 292 
Berry moth of grapes, 209 
Berseem, 62 
Big blue stem, 47 
Bighead in horses, 332 
Big jaw in cattle, 277 
Birds and the farmer, 182 
Birdsfoot trefoil, 64 
Bismuth, 379 
Bisulphid of carbon, 236 
Bitter rot of apples, 178 
Blackberry, 183, 184 
enemies of, 184 
Blackhead of turkeys, 417 
Blackleg of cattle, 277 
Black medic, 63 
Black raspberry, 230 
Black knot of plums, 228 
Black rot of cabbage, 132 
grape, 209 
quince, 229 
pineapples, 227 
Black walnut, 246 


Blissus leucopterus, 120 
Bloating in cattle, 279 
Blood, dried as fertilizer, 424 
Blueberry, 184, 185 
culture, 185 
Blue grass, 50 
Blue joint, 47 
Boars, management, 340 
Boehmeria nivea, 83 
Boll weevil, 40 
Bone meal for cows, 303 
Bones as fertilizer, 425 
Books, recommended list of, 476 
Bordeau mixture, 233 
Borecole, see Kale 
Borers in apple trees, 179 
Bot fly in horses, 332 
Bouteloua oligostaehya, 49 
Brahman cattle, 258 
Brahmas, 388 
Bran as feed, 315 
for horses, 325 
swine, 347 
Brassica napus, 83 
Breeders, debt to, 252 
Breeding live stock, 252 
Brewers' grains for cows, 305 
horses, 326 
Bridge grafting, 206 
Broadtail sheep, 360 
Broccoli, 129 
Brome grass, 47 
hay for cows, 293 
horses, 328 

pasture for swine, 344 
Bromus inermis, 47 
unioloides, 52 
Broncos, see Horses 
Bronze turkeys, 413 
Brooders, 396 
Broom corn, 14, 15 
enemies of, 15 
harvesting, 14 
history, 14 

Brown rot of peach, 217 
Brown Swiss cattle, 257 
Brown tail moth, 463 
Brucellosis in cattle, 276 
Brussels sprouts, 129, 130 
Buchloe dactyloides, 48 
Buck, management of, 362 
Buckwheat, 15, 16 
acreage of, 15 
feeding, 16 
for horses, 325 
swine, 347 
harvesting, 15 
seeding, 15 
soils for, 15 

Bud worm of tobacco, 110 
Budding, 202 
Buffalo berry, 185 
grass, 48 

hay for steers, 271 
Buhach, see Pyrethrum 
Bull, care of, 287 
Bulletins, 5 
Bur clover, 63 
Burners to kill weeds, 473 
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Burning trash to kill insects, 237 
Burro, size and use, 337 
Bus horse, 320 
Bushel weights, 477 
Butter, 310 

Buttermilk for swine, 352 
Butternut, 246 

Cab horse, 320 
Cabbage, 130-133 
enemies of, 132 
for cows, 297 
transplanting, 131 
worm, 132 

Calamagrostis Canadensis, 47 
California Fruit Growers Exchange, 252 
Calomel, 379 

Calves, feed and rearing, 260-262 
in fall, 285 
Cambium, 466 
Canada goose, 410 
Canaigre, 16 
Canary grass, 52 
Candlenut oil, 246 
Cane blight of currants, 195 
Canker of apples, 178 
Canker worms, 180 
Cannabis sativa, 58 
Cannibalism in chickens, 394 
Cantaloup, 149 
Cantharides, 379 
Caponizing fowls, 396 
Capri fig, 198 

Carbohydrates in feeds, 314 
Carbolic acid, 379 
Carbon bisulphid, 236 
for grain weevils, 121 
Carica papaya, 213 
Camiolan bees, 448 
Carriage horses, 320 
Carrots, 133 
for cows, 297 
horses, 328 
steers, 272 

Carum petroselinum, 155 
Casaba melon, 149 
Cassava, 17, 18 
for steers, 272 
uses of, 18 
varieties, 17 
Castanea pumila, 189 
crysophylla, 189 
Castor bean, 18, 19 
culture, 18 
oil, 379 
pomace, 424 
uses of, 19 

Castration of animals, 381 
Catalonian jack, 335 
Catechu, 379 
Cats, 451 
distemper in, 451 
Cattle, beef, 255-281 
breeds, 255 
dairy breeds, 256 
tick, 277 
Cauliflower, 134 
Cayuga ducks, 407 


; Cedar and apple disease, 178 
Cecidomyia destructor, 120 
Celeriac, 137 
Celery, 134-137 
early crop, 136 
late crop, 136 
Ceratitis capitata, 211 
Cereospora beticola, 101 
Chard, 129 

Chemical w r eed killers, 474 
Cherries, 186-188 
varieties, 187 
Cheshire hog, 339 
Chess for steers, 271 
Chester White hog, 339 
Chestnut, 188 
blight, 188 
weevils, 188 
Cheviot sheep, 360 
Chick pea, 62 
Chicken corn, 90 
Chickens, 385-405 
breeds, 387 
houses, 386 
Chicory, 137, 138 
Chile saltpeter, 423 
China grass, 410 
Chinch bug, 120 
Chinese cabbage, 132 
Chinkapin, 189 
Chives, 154 
Chloral hydrate, 379 
Cholera of fowls, 398 
swine, 356 
Chufas, 19 
Cicadas, 464 
17 year, 180 
Cicer arietinum, 62 
Cichorium endivia, 138 
Cider, 177 
Cigarette beetle, 110 
Cion grafting, 203 
Citrus fruits, 189, 191 
pulp for steers, 271 
Clay soils, 437 
Cleanliness in milking, 309 
Cleft grafting, 205 
Clover, 19-27 
alsike, 25 
crimson, 23 
hay, 21 
for cows, 293 
horses, 328 
sheep, 367 
steers, 271 
swine, 353 
Ladino, 27 
mammoth red, 23 
silage, 22, 300 
strawberry, 27 
subterranean, 62 
sweet, 105 
white, 26 

Clubroot of cabbage, 132 
Coccidiosis of fowls, 402 
Cochin fowls, 388 
Cochlearia armoracia, 145 
Coconut oil for cows, 304 
Codling moth, 178 
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Codliver oil for calves, 261 
Coffee, 191, 192 
in Texas, 192 
Cold frames, 147 
Colic in horses, 333 
Collard, 132 

Colleges, agricultural, 445 
Colocasia esculenta, 141 
Colts, see Horses 
Comb honey, 450 
Compost, 429 
Condimental feeds, 303 
Cooked vs raw feed for swine, 346 
Cooperatives, 451 
Copper sulphate spray, 234 
to kill weeds, 474 
Copperas, see Iron sulphate 
Cord grass, 49 
Corn, 27-35 
cultivation, 28 
detasseling, 30 
feeding value, 32 
fertilizers for, 30 
fodder, 33 
for cows, 293 
sheep, 367 
steers, 271 
for cows, 305 
horses, 326 
sheep, 369 
steers, 266 
swine, 348 
in rations, 32 
oil for cows, 303 
planting, 29 
pop. varieties, 34 
silage, 300 
for horses, 328 
swine, 353 
seed of, 29 

stover for horses, 328 
sweet, 34 
uses, 27 

Corriedale sheep, 360 
Corrosive sublimate, 231, 379 
Coryza in chickens, 398 
Cotswold sheep, 360 
Cotton, 35-40 
boll weevil, 40 
fertilizers for, 38 
history of, 35 
mechanical picker, 37 
mule, 337 
production, 36 
staple lengths, 38 
varieties, 36 

Cotton seed for steers, 267 
hulls as feed, 316 
meal as fertilizer, 424 
for cows, 306 
horses, 325 
swine, 349 
oil for cows, 303 
Cover crops, 176 
Cowpeas, 40-44 
feeding value, 43 
for green manure, 43 
sheep, 367 
swine, 348 


harvesting, 42 
hay for cows, 295 
steers, 271 
swine, 354 

pasture for swine, 344 
silage, 301 
uses of, 41 
varieties, 40 
weevils, 44 
Cowpox, 279 

Cows, see also Dairy Farming 
grains for, 304 
pasture for, 288 
rations for, 306 
silage for, 299 
Crab grass, 48 
Cranberry, 192-194 
bogs, 192 
fruit worm, 194 
gall disease, 193 
scald, 193 
Cream, 310 

Credit for farming, 456 
Creeps for pig feeding, 342 
Cress, 139 
upland, 139 

Crested wheat grass, 49 
Cribbing in horses, 323 
Crimson clover, 23 
silage, 300 

Crop rotation, 86, 87 
and weeds, 473 
County Agents, 452 
Crown vetch, 64 
Crude fiber, 314 
Cucumber, 139, 140 
beetles, 139 
in greenhouse, 140 
Cucumis sativa, 139 
Cucurbits, 140 
Cultivation vs weeds, 473 
Curculio of apples, 179 
Currants, 194, 195 
and pine blister rust, 194 
borer, 195 
knot, 195 
Cuttings, 195 
Cutworms on lettuce, 148 
tomatoes, 165 
Cynodon dactylon, 46 
Cyperus esculentus, 19 
Cyprian bees, 448 

Dactylis glomerata, 52 
Dairy breeds, comparison, 283, 284 
cows, age and milk yield, 285 
and regularity of milking, 287 
size and milk yield, 285 
farming, 282-300 
herd, 282 

Dairying, 309, 310 
Dandelion, 140 
Dasheen, 141 
Date palm, 195-197 
Dehorning, 274 
effect on dairy cows, 284 
steers, 266 
Delaine sheep, 358 
Dengue fever and mosquitoes, 469 
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Derris root as insecticide, 128, 234 
for cattle grub, 280 
Desmodium tortuosum, 65 
Devon cattle, 257 
Dewberry, 197 
Dieback in oranges, 191 
Diospyros Virginiana, 224 
Dipping sheep, 374 
Dipsacus fullonum, 107 
Diseases, see under individual plants and 
animals 

Disinfectants, 379 
Disinfection of hen houses, 404 
Distemper in dogs, 454 
Distillery grains for hogs, 349 
Ditches against insects, 238 
Does, see Goats 
Dogie calves, 260 
Dogs, 453 
and sheep, 376 
feeds for, 454 
Dolichos hosei, 62 
Domestication of animals, 251 
Dorset sheep, 359 
Draft horses, 320 
Drainage, 421, 422 
and water table, 421 
by ditching, 422 
effects of, 422 

Dressed weights of steers, 274 
Ducks, 405-409 
and water, 408 
as weed destroyers, 474 
breeds, 407 
farming, 408 
rations for, 408 
Duroc- Jersey swine, 339 
Durra, 90 
Dust bowl, 440 
explosions, 456 
mulch, 436 
storms, 441 

Early maturity of beef, 262 
Eel worms, see Nematodes 
Egg plant, 141 
Eggs, see Chickens 
Egyptian rice corn, 91 
Electrification of farms, 456 
Elymus Virginicus, 55 
Embden geese, 410 
Emmer, 119 

Emulsion, see Kerosene 
Endive, 138 
English walnut, 246 
Epitrix parvula, 110 
Epizooty in horses, 331 
Ergot on rye, 89 

Erosion and cropping systems, 440 
Esparcet, see Sainfoin 
Essex swine, 339 
Ether extract in feeds, 314 
Euchloena luxurians, 55 
Ewes, feeds for, 361 
flushing, 361 
gestation period, 362 
sterility in, 362 
wintering, 361 


Exercise for beef cattle, 264 
dairy cows, 287 
Experiment Stations, 445 
bulletins of, 5 
Explosions from dust, 456 

Fallowing and erosion, 440 
Farcy, see Glanders 
Farm Agents, 452 
credit, 456 
electrification, 456 
hands, 457 
income, 452 
journals, 5 
labor, 457 
planning, 458 
power, 469 
wood lot, 460 
Farming part time, 458 
profession or hobby, 3 
Fats in feeds, 314 
Fattening fowls, 398 
rations, 317 
steers, 263 
Favus in fowls, 403 
Feather picking in chickens, 394 
Feeding farm animals, 313 
period for beef, 265 
Feeds and milk yield, 285 
classes of, 314 
composition, 314 
effect on fat and lean pork, 355 
for young chicks, 396 
Fertilizers, 423-428 
home mixing, 426 
inspection, 426 
Festuca elatior, 51 
ovina, 53 
Feterita, 91 
Ficus carica, 198 
Field beans, see Beans 
Fig, 198 
Filbert, 199 
Fire blight of pear, 221 
Fish fertilizers, 424 
Fish meal for swine, 349 
Fistula in horses, 334 
Flat pea, 63 
hay for cows, 295 
Flax, 44-46 
harvesting, 45 
in rotations, 45 
wilt, 45 

Flea beetle on tobacco, 110 
Fleas on dogs, 455 
fowls, 405 

Floating the teeth, see Teeth 
Flour beetles, 121 

Fluke worms, see Liver rot in sheep 
Fluorine insecticides, 236 
Flushing ewes, 361 
Foal, feeding, 329 
weight at birth, 319 
Fodders, see Feeds 
Food lockers, 461 
Foot and mouth disease, 278 
rot in sheep, 375 
Forage crops, 315 
for cows, 291 
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Forestry, 459-461 

Forests as a crop, 460 

Formalin, 234, 380 

Fowl brood of bees, 451 

Foundation comb for bees, 450 

Founder in horses, 334 

Fowl cholera, 398 

Fowl meadow grass, 49 

Fowlpox, 399 

Foxtail millet, 67 

Frogs, 461 

Frosts, 200 

Frozen food lockers, 461 
Fruit fly of cherry, 188 
Mediterranean, 211 
garden, 171 

Fuel from wood lot, 460 
Fumigation of insects, 235 
for mosquitoes, 468 
Fungicides, 233 

Fungous diseases to kill insects, 238 

Galloway cattle, 257 
Gama grass, 49 
Gapes in fowls, 400 
Garden beans, see Beans 
for home purposes, 125 
Garget in cattle, 279 
Garlic, 154 

Gastrophilus intestinalis, 332 
Geese, 409-411 
breeds, 410 
diseases, 411 
Gentian, 380 
German bees, 448 
Gestation period in cows, 259 
Gids of sheep, 374 
Ginger, 380 
Ginsing, 144 
Glanders in horses, 330 
Glauber salts, 380 
Gleet, nasal in horses, see Glanders 
Gluten meal for cows, 305 
Goats, 377, 378 
Goobers, see Peanuts 
Gooseberry, 201, 202 
and pine blister rust, 201 
fruit worm, 202 
Gophers, 181, 462 
Goslings, rations for, 411 
Grafting, 202-205 
by approach, 206 
cion, 203 

Grains alone for sheep, 372 
cows, 304 
Grama grass, 49 
Granary insects, 121 
Grape fruit, 189 
Grapes, 206-209 
for swine, 354 
pruning, 207 
varieties, 208 
Grasses, 46-58 
bent, 46 
Bermuda, 46 
bluejoint, 47 
brome, 47 
Grasshoppers, 464 
Grazing land, western, 73 


Green houses, 142 
Green manuring, 429 
Ground squirrels, 462 
Grubs in cattle hides, 280 
Guano, see Fertilizers 
Guava, 210 
Guernsey cattle, 283 
Guinea fowls, 411, 412 
Gum disease of citrus, 190 
Gumbo, 152 
Gypsum, 426 
Gypsy moth, 463 

Hair balls, see Crimson clover 
Hampshire sheep, 359 
Hares, Belgian, 470 
Harlequin bug, 133 
Hay for cows, 295 
grain and water for horses, 330 
Hazelnut, 199 
Heaves in horses, 333 
Health, rural, 471 
! Hedysarum coronarium, 64 
Heifers vs steers for beef, 263 
Helianthus annuus, 104 
tuberosus, 60 
Heliothis rhexia, 110 
Hellebore, 235 
Hemp, 58, 59 

Hen house, disinfection, 404 
Herbs, 142-145 
for seasoning, 142 
Hereford cattle, 256 
Hessian fly, 120 
Hibiscus esculentus, 152 
sabdariffa, 232 
Hickory, 210 
Hinny, 335 
Hives for bees, 449 
Hog cholera, 356 
Hogs, 338-357 
Holstein cattle, 283 
Honey, 446 
plants, 447 
dew melon, 149 
Hop clover, 62 
Hopperdozer, 238, 465 
Hops, 59 

Horn fly on cattle, 280 
Horse bran, 112, 114 
radish, 145 
Horses, 318-335 
diseases, 330-334 
fattening, 330 
gestation period, 319 
loss of appetite, 321 
management, 321 
market classes, 320 
rations for, 329 
shoeing, 335 
teeth and age, 322 
vices of, 333 
water for, 323 
Hotbeds, 145 
Hothouse lambs, 371 
Hot water as insecticide, 237 
for grain smut, 234 
Hoven, see Bloating 
Hulless barley, see Barley 
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Humulus lupulus, 59 
Humus and erosion, 442 
Hydrocyanic acid gas, 235 
Hydrophobia in dogs, 455 

Illinois Farm Supply, 452 
Income, daily, 452 
Indian Runner ducks, 407 
Influenza in horses, 331 
Insect powder, see Pyrethrum 
Internal chicken mite, 403 
lodin, 381 

Iron sulphate to kill weeds, 474 
for pineapples, 227 
Irrigation, 430-434 
and erosion, 434 
ditches, 431 
history of, 430 
in winter, 434 
time to apply, 433 
to kill insects, 238 
Isosoma hordii, 120 
Italian bees, 448 
jack, 335 
Itch in dogs, 455 

Jack rabbits, 469 
Jacks, 335 
Jalap, 380 

Japanese beetle, 464 
Jarring insects from trees, 237 
Jersey cattle, 283 
Jerusalem artichoke, 60 
Johnson grass, 50 
Joint worm, 120 

Kafir corn, 91 
fodder for cows, 290 
horses, 326 
sheep, 370 
steers, 268 
swine, 344, 349 
stover for steers, 271 
uses of, 92 
Kainit, 425 
Karakul sheep, 360 
Khaki-Campbell ducks, 407 
Kerosene emulsion, 236 
Kidney beans, see Beans 
Kudsu, 61 
Kukui trees, 246 

Labor for farms, 457 
Lace wing flies, 238 
Lactation of cows and milk yield, 285 
Lady bird beetles, 239 
Lambing, 362 
Lambs, feeding, 364 
vs yearlings, 365 
weaning, 363 
winter, 371 

Laminitis, see Founder 
Land plaster, see Gypsum 
Lard as affected by feed, 355 
Lasioderma serricorne, 110 
Lathy rus hirsutus, 113 
sylvestris, 63 

Layers and non-layers, 388 
Lead arsenate, 235 


Leaf blight of almond, 172 
curl on cherries, 187 
plums, 228 
hoppers, 209 
miner of quince, 230 
roller of strawberry, 244 
spot on eggplant, 141 
horse radish, 145 
raspberry, 232 
Leaves for mulch, 436 
Leek, 154 
Leghorns, 388 

Legumes, kinds of, 61-65, 434, 435 
nitrogen produced by, 435 
Leicester sheep, 360 
Lemon, 189 
Lentil, 63 

Lepidium sativum, 139 
Lespedeza, 65-67 
hay for cows, 296 
Korean, 66 
Lettuce, 147, 148 
enemies, 148 
Lice on fowls, 404 
Lima beans, 128 
Lime, 426 

for weed control, 474 
water, 380 
Limes, 189 
Lincoln sheep, 360 
Linseed meal for cows, 306 
horses, 326 
steers, 268 
swine, 349 

Linum usitatissimum, 44 
Listing to prevent erosion, 441 
Liver rot in sheep, 376 
Loam soils, 438 
Lock jaw in horses, 331 
Loco weeds, 474 
Locusts, 464 
Loganberry, 210 
Lolium italicum, 53 
Lotus eornieulatus, 64 
Lucern, see Alfalfa 
Lumpy jaw in cattle, 278 
Lung worms in sheep, 376 
Lupines, 64, 65 

Lycopersicum esculentum, 163 

Macadamia nut, 210 
Macaroni wheats, 118 
Maize, see Com 
Malaria and mosquitoes, 469 
Mallard ducks, 407 
Maltese cats, 451 
Malt sprouts as feed, 316 
Mammitis in cows, 279 
Manganese and pineapples, 227 
Mange in dogs, 455 
horses, 334 
Mangel wurzels, 129 
for cows, 298 
swine, 354 
Mango, 210 
Manihot, 17 
Manure, 427 
amounts to apply, 428 
as affected by feeds, 427 
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fermentation, 428 
litter in, 427 
of different animals, 427 
preservation, 428 
Maple sap, collection, 466 
sugar, 466-468 
syrup standards, 467 
tapping, 466 
Mares, feeding of, 329 
Marl, 429 

Mastitis, see Mammitis 
Mazzard cherry, see Cherries 
Meadow fiscue grass, 51 
foxtail grass, 51 
Mealies, see Com 
Meals, number per day, 273 
Mealy bugs, 217 
Measles of pork, 357 
Medicago arabica, 63 
lupulina, 63 
Medicinal feeds, 272 
plants, 142-145 
Medicines, 379 
Mediterranean fruit fly, 211 
Medlar, 211 
Melilotus, 105, 106 
Melons, varieties, 151 
Melophagus ovinus, 376 
Meningitis, 331 
Merino sheep, 358 
Meromyza Americana, 120 
Mesquite grass, 49 
Middlings, 315 
Milch goats, 378 
Milk aeration, 309 
composition, 309 
cooling, 309 
creaming, 310 
fermentation, 309 
for horses, 328 
lambs, 372 
separator, 310 
straining, 309 
testing, 309 
Milk fever, 278 
sickness, 280 
Millet, 67, 69 
seed for horses, 326 
silage, 301 
for cows, 296 
Milo maize, 93 
Miner’s inch, see Irrigation 
Mites on chickens, 404 
Molasses for horses, 329 
steers, 272 
swine, 351 
Moles, 148 

Mosaic disease of tomatoes, 166 
Mosquitoes, 468 
Moulting in chickens, 389 
Muck, 430 
soils, 438 
Mulberry, 211 
Mulch, 436 
Mules, 335-338 
Muriate of potash, 425 
Muscovy ducks, 407 
Mushrooms, 148 
Muskmelon, 149-151 


Mustard, 151 
Mutton, see Sheep 

Narcotics, 379 
Narraganset turkeys, 413 
Narrow rations, 317 
Nectarine, 212 
Nematodes, 218 
New Hampshire Red fowls, 388 
New Zealand pastures, 72 
spinach, 159 
Nitrate of soda, 423 
Nitre, sweet spirits of, 380 
Nitrogen bacteria, 435 
Nodules on legumes, 435 
Nursery stock, see Budding 
Nutritive ratio in feeds, 316 

Oats, 69-72 

and pea mixture for cows, 296 
silage, 72 
culture of, 70 
for cows, 306 ' 

horses, 324 
sheep, 370 
steers, 268 
swine, 350 
harvesting, 71 
history, 69 
Oestrus ovis, 375 
Oils, crude, as insecticide, 236 
for cows, 303 
in feeds, 314 
Okra, 152 
Olives, 212, 213 
history of, 212 
Onions, 152 
history, 152 
smut on, 155 
thrips on, 155 
Onobrychis sativa, 63 
Opium, 380 
Oranges, 189 
rot, 191 

sawyer on, 191 
Orchard grass, 52 

Orchards, distance apart of trees, 481 
number of trees per acre, 483 
Ornithopus sativa, 63 
Orpington fowls, 388 
Ox warble fly, 280 
Oxford sheep, 359 
Oyster plant, see Salsify 
Ozonium auricomum, 209 

Palm oil for cows, 304 
Panax quinquefolium, 144 
Panicum miliaceum, 68 
sanguinale, 48 
Papaw native, 213 
Papaya, 213 
Parasitic insects, 239 
Paris green, 235 
Parsley, 155 
Parsnips, 153 

Pasteurization of milk, 309 
Pasture, 72, 73 
for cows, 288 
sheep, 372 
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steers, 270 
swine, 342 

New Zealand system, 73 
permanent, 73 
Peach, 213-219 
and frosts, 214 
borer, 217 
fertilizers for, 215 
pruning, 216 
scab, 217 
twig borer, 217 
Peanuts, 73-76 
for sheep, 370 
steers, 269 
swine, 350 
harvesting, 75 
uses of, 74 

Pearl guinea fowl, 411 
millet, 69 
Pears, 219-222 
borer, 222 
dwarf, 221 
enemies, 221 
leaf blight, 222 
midge, 222 
scab, 222 
varieties, 220 
Peas, 76-78, 155, 156 
enemies, 78 
for horses, 326 
sheep, 370 
steers, 269 
swine, 350 
harvesting, 77 
irrigation, 76 
pods for horses, 328 
silage for swine, 354 
straw, 78 
Pecan, 223, 224 
native trees, 223 
Pennisetum spicatum, 69 
Peppermint, 143, 144 
Peppers, 156 
Persian cats, 451 
clover, 62 
melon, 149 
walnut, 246 
Persimmon, 224, 225 
for lumber, 225 
wilt disease, 225 
Petroleum insecticide, 236 
Phalaris arundinacea, 52 
Phleum pratense, 56 
Phoenix dactylifera, 195 
Phosphates, 424 
Phylloxera of grapes, 209 
Phytolacca Americana, see Poke 
Phytophthora infestans, 82 
Pickle worm, 140 
Pigeon grass seed for swine, 350 
Pigeons, 412, 413 
Pigs, 338-357 
weaning, 342 
Pine blister rust, 194 
Pineapples, 225-229 
paper mulch for, 226 
ripening, 225 
Pink eye of horses, 331 
Planting crop system, 458 


Plant lice, 133 
on lettuce, 148 

Plowing to destroy insects, 237, 465 
Plums, 227-229 
curculio in, 229 
pockets in, 228 
thinning, 228 

Plymouth Rock fowls, 388 
Pneumonia in horses, 331 
Poa arachnifera, 54 
flava, 49 
pratensis, 50 
Pocket gophers, 181, 462 
Poi, 141 

Poisoned bait, 238, 436 
Poisonous plants, 474 
Poke, 156 

Poland China hogs, 339 
Pollen for bees, 450 
Poll evil in horses, 334 
Polled Hereford cattle, 257 
Pomegranate, 229 
Pop com, 34 
Pork, see Swine 
Popillia japonica, 464 
Potash fertilizers, 425 
Potassium iodid, 380 
sulphid, 234 
Potatoes, 78-83 
brown rot, 82 
early and late crops, 82 
fertilizers, 78 
for cows, 299 
horses, 328 
steers, 272 
swine, 354 
late blight, 82 
normal acreage, 78 
scab, 82 
seed, 80 
sweet, 160 
Poultry, 385-417 
confinement, 391 
diseases, 398 
rations, 390 

Powdery mildew on gooseberry, 201 

Power on farms, 469 

Prairie dogs, 462 

Pregnancy, see Gestation 

Prickly comfrey, 83 

Proso, 68 

Protein in feeds, 314 
Prunes, curing, 228 
Prussic acid, see Hydrocyanic acid 
Pseudomonas campestris, 132 
Psidium guayava, 210 
Psylla on pears, 222 
Pullets, see Chickens 
Pumpkins, 156 
for cows, 299 
swine, 354 
Purgatives, 379 
Purple raspberry, 230 
Pyrethrum, 237 
Pyrus cydonia, 229 

Quince, 229, 230 

Quincunx planting of trees, 481 

Quinine, 380 
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Rabbits, 469 
Rabies in dogs, 455 
Radish, 156 

Rambouillet sheep, 358 
Ramie, 83 

Rams, management of, 362 
Range sheep raising, 373 
Rape, 83, 84 
for cows, 296 
lambs, 365 
swine, 344 
Raspberry, 230 
cane borer, 232 
saw fly, 232 
trailing, 232 
winter protection, 231 
Rations for chickens, 392 
cows, 306, 307 
horses, 329 
steers, 273 
swine, 354 
Rats, 470 
Red clover, 20-23 
polled cattle, 257 
raspberry, 230 
Reference books, 476 
Reforestation, 460 
Rescue grass, 52 
Rhode Island Red fowls, 388 
Rhubarb, 157 
Rice, 84-86 
history, 84 
weevil, 121 

Ricinus communis, 18 
Ringworm, see Favus 
Roaring in horses, 333 
Robertson’s silage, 105, 296 
Rock phosphates, 425 
Rolling soil to kill insects, 238 
Romney Marsh sheep, 360 
Root grafting, 204 
Root rot of apples, 209 
Roots for feed, 315 
sheep, 367 
steers, 270 
Rose chafer, 209 
Roselle, 232 
Rosin production, 461 
Rotation of crops, 86 
Rotenone as insecticide, 128, 234 
Rouen ducks, 407 
Roup in chickens, 398 
Rust mite of oranges, 191 
on apples, 178 
quince, 230 
strawberry, 244 
Rutabagas, 157 
for horses, 328 
Rye, 87-89 
feeding value, 89 
for cows, 296 
horses, 326 
swine, 351 
history of, 88 
Rye grass, 53, 271 

Saccharum offieinarum, 102 
Sainfoin, 63 
Salsify, 157 


Salt for cows, 304 
sheep, 363 
steers, 273 
swine, 345 
Saltbushes, 89 
Sand lucern, 64 
Sandy soils, 437 
Sanitation for live stock, 252 
rural, 471 
Sarawak bean, 62 
Savoy cabbage, 132 
Saw fly on currants, 195 
Scab on apples, 178 
on sheep, 373 
Scabies in horses, 334 
Scale insects, 217 
Scaly bark in citrus, 191 
legs in chickens, 403 
Scolymus, 158 
Scorzonera, 158 
Screenings for sheep, 370 
Screw worm in horses, 332 
Secale cereale, 87 
Seeds, 471, 472 
inspection, 471 

number per unit of weight, 481 
time to plant, 479 
quantity per unit of area, 480 
Seepage, 431 
Separator, see Milk 
Septoria armoraceae, 145 
Serradella, 63 
for cows, 296 
Servieeberry, 233 
Setaria italica, 67 
Seventeen year locust, 464 
Sex determination, 259 
Shallot, 154 
Shearing sheep, 366 
Sheep, 357-370 
as weed destroyers, 473 
bot fly, 375 
breeds, 358, 365 
dips, 374 
diseases, 373 
fattening, 367 
grains for, 369 
on range, 373 
self feeder, 366 
shearing, 366 
ticks, 376 
wintering, 360 
Sheep fescue grass, 53 
Shelter for beef cattle, 264 
dairy cows, 285 
sheep, 360 
Shepherd dogs, 454 
Sheperdia argentea, 185 
Shoats, see Swine 
Shoeing horses, 335 
Shorthorn cattle, 250 
Shorts, 315 

Shropshire sheep, 359 
Silage, 299-301 
drops, 300 

amount to feed, 484 
to remove, 483 
fermentation, 301 
for sheep, 367 
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of oats and peas, 72 
Robertson’s mixture, 105 
Silk culture, 211 
Silo, capacity of, 484 
diameter, 484 
size and cost, 484 
Sirup, see Syrup 
Skimmilk for calves, 261 
cows, 303 
swine, 352 

Skunks and bees, 451 
Slug on cherries, 187 
Smallpox, vaccine for, 280 
Smokers for bees, see Bees 
Smyrna fig, 198 
Soaps, 236 

Sodium arsenite for weeds, 474 
chlorate for weeds, 474 
Soiling compared with silage, 301 
for cows, 289 
steers, 270 
Soils, 436-439 
conservation, 439 
erosion, 439 
terracing, 440 
wind erosion, 439 
Solanum melongena, 141 
Sooty mold of oranges, 191 
Sorghums, 89-95 
for cows, 296, 306 
steers, 272 
swine, 344, 351 
silage, 301 

syrup for swine, 351 
Sorgo, 93 

Southdown sheep, 359 
Sows, gestation period, 341 
management, 341 
size of litter, 341 
vs barrows, 346 
Soy beans, 95-98 
for swine, 351 
harvesting, 97 
hay for steers, 272 
history, 95 
silage for cows, 296 
Spavin in horses, 334 
Spearmint, 144 
Spelt, 119 
for sheep, 370 
Spinach, 158, 159 
Splints in horses, 333 
Spraying, 233-240 
Squabs, 413 
Squash, 159 
Squirrels, ground, 462 
Stable manure, see Manure 
Stables for cows, 285 
Staggers in sheep, 374 
Stallion, feeding of, 329 
enrollment, 320 
Starch in feeds, 314 
Stave silos, see Silo 
Steers, fattening, 263 
vs. heifers, 263 
Stem blight of eggplant, 142 
maggot, 120 
Sterility in plants, 233 
Stock raising, 255 


Stomach worms in sheep, 376 
Strangles in horses, 332 
Straw as mulch, 436 
for horses, 328 
steers, 272 
Strawberry, 240-245 
irrigation, 244 
mulching, 243 
transplanting, 242 
String beans, see Beans 
Sudan grass, 54 
Suffolk sheep, 359 
Stubble and erosion, 440 
Sugar for bees, 450 
cows, 303 
mule, 337 
Swine, 351 
from sorghum, 93 
Sugar beet, 98-102 
factories, 98 
for cows, 299 
steers, 272 
swine, 354 
irrigation, 100 
Sugar cane, 102, 103 
for steers, 272 
Sulla, 64 

Sulphate of ammonia, 424 
potash, 425 
Sulphur, 234, 237 
Sumatra tobacco, see Tobacco 
Sunflower, 104 
seed for swine, 351 
silage, 301 

Sunlamps for fowls, 397 
Sunscald of apples, 178 
Superphosphates, 425 
Swarming of bees, 449 
Swedish clover, see Alsike 
Sweet clover, 105 
corn, 34 
potato, 160-163 
for horses, 328 
swine, 344 
propagation, 161 
starch from, 162 
Swine, 338-357 
breeds, 340 
diseases, 356 
early feeding, 345 
erysipelas, 357 
following steers, 346 
plague, 357 
rations, 354 
self feeders, 342 
shelter, 346 
weight and feed, 346 
Symphytum asperrimum, 83 
Syngamus trachealis, 400 
Syrphus flies, 239 
Syrup from sorghum, 44 

Tall oat grass, 54 
Tallow for cows, 304 
Tamworth hogs, 339 
Tankage as fertilizer, 424 
for swine, 351 

Tape worms in sheep, 374, 376 
Taraxicum officinale, 140 
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Tarnished plant bug, 245 
Taro, 141 
Tea, 245 
Teasel, 107 

Teeth of horses, 322, 333 
Temperature of cows, 260 
Tent caterpillar, 179 
Teosinte, 55 

Tephrosia Virginiana, 235 
Termites, 191 
Terracing for erosion, 440 
Testing milk, 309 
Tetanus in horses, 331 
Texas blue grass, 54 
fever, 277 

Text books, list of, 476 
Thinning, systems of, 482 
Thomas slag, 425 
Thrips on strawberry, 244 
Thumps in swine, 357 
Tick of cattle, 277 
fowls, 404 
Tile drainage, 422 
Timbo as insecticide, 234 
Time to plant, 479 
Timothy, 56, 57 
for cows, 296 
horses, 328 
steers, 272 
Toads, 472 
Tobacco, 107-110 
curing, 108 
fertilizers for, 108 
insecticides, 236 
Tomato, 163-166 
cutworms, 165 
horn worms, 166 
greenhouse, 163 
Tongue grafting, 204 
Tonics, 379 
Toulouse geese, 410 
Tragopogon porrifolius, 157 
Trap crops for insects, 238 
Trees on farms, 460 
maturity of, 460 
Trichina, 357 
and rats, 471 

Trifolium alexandrinum, 62 
dubium, 62 
fragiferum, 27 
hybridum, 25 
incarnatum, 23 
pratense, 20 
repens, 26 
respinatum, 62 
Tripsacum dactyloides, 49 
dicoecum, 119 
spelt, 119 

Tuberculosis in cattle, 275 
fowls, 399 

Tularemia and rabbits, 469 
Tung oil, 245 
Tunis sheep, 360 
Turkeys, 413*417 
breeds, 413 
confinement, 415 
poults, 416 
Sanitation, 416 
wild, 413 


Turnips, 66 
for cows, 299 
swine, 354 
Turpentine, 461 
Twinning in sheep, 359, 361 

Undulant fever, 276 
Urine, fertilizer value, 428 

Vaccination for fowlpox, 400 
Variola, 279 
Veal calves, 263 
Velvet bean, 110-112 
Vesicants, 379 
Vetch, 112-114 
for cows, 297 
steers, 272 
kidney, 114 
winter, 113 

Veterinary medicines, 379 
Vicia faba, 112 
sativa ? 113 
Vigna sinensis, 40 
Vinegar, 177 

Vitamins for chickens, 395 
Viticulture, see Grapes 

Walnuts, 246 
Water for cows, 304 
horses, 323 
sheep, 363 
steers, 273 

requirements for crops, 432 
Water cress, 139 
Watermelon, 167, 168 
Wax for grafting, 203 
from bees, 450 
Weeds, 472-474 
Weevils* see Granary insects 
Weights of commodities, 482 
Wet vs. dry feeds for cows, 308 
swine, 346 
Wethers, see Sheep 
Whale oil soap, see Insecticides 
Wheat, 114-121 
for cows, 297, 306 
horses, 326 
sheep, 370 
steers, 269 
swine, 352 
in rotations, 115 
rusts on, 119 
scab, 120 
smut, 120 
varieties, 116 
Whey for swine, 353 
Whip grafting, 204 
White ants, 191 
Dutch clover, 62 
grubs, 245 

Holland turkeys, 413 
pine blister rust, 194 
Wigglers, see Mosquitoes 
Wild rice, 57 
rye grass, 55 
Windbreaks, 247 
Winter lambs, 371 
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Wood as fuel, 460 
lot on farm, 460 
pulp, 461 
Wool, see Sheep 
Wounds in horses, 334 
Wyandotte fowls, 388 

Yams, see Sweet potato 


Yellow fever and mosquitoes, 469 
Yellows of cabbage, 132 
Yorkshire hogs, 339 

Zebra and mare hybrids, 335 
Zebus and hybrids, 258 
Zinc carbonate, 381 
Zizania aquatica, 57 



